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PREFACE 


F late years there has been a growing demand from 
all sections of the country, by persons who are interested 
in Natural means of combating disease, for a book, which 
would give a concise, yet comprehensive treatise on Medic- 
inal Plants, their use and their compatible combinations. 

This book has been written to fill that need. It repre- 
sents years of painstaking accumulations of data based 
upon practical experience. 

I think it is, however, appropriate to explain with a 
few introductory words why Herbs are better suited for 
the treatment of diseases than chemicals and other sub- 
stances foreign to the human body. 

Herbs are the product of Nature, containing many sub- 
stances very finely distributed, which are necessary for 
building up and maintaining the organs of the body, and 
arc of the greatest help in the performance of the vital 
functions. 

They contain these substances partly in the same con- 
dition as tlicy are present in the human system, allowing 
direct assimilation, and partly so that they can be readily 
taken up in the circulation of the blood, after undergoing 
certain changes in the digestive tract. 

Chemistry of today has accomplished wonderful re- 
sults in many ways, but all the laboratories in the world 
will never be able to supplant the remarkably fine proces.s 
which takes place in the living cell*, they will never suc- 
cessfully imitate the wonderful methods that Nature uses 
in performing its work in the plant, as well as, in the 
human body. Our late American wizard, Thomas A. Edi- 
son, expressed himself on this subject as follows: “Until 
man duplicates a blade of gra-ss, Nature can laugh at his 
sn-callcd scientific knowledge.” 



HERBS FOR HEALTH 


Remedies made from chemicals and minerals will 
never stand in favorable comparison with the products of 
Nature — the living cell of the plant, the final result of the 
rays of the sun, the mother of all life. 

It is true that our body contains minerals, but the 
minerals cannot be taken up directly by the system, they 
must be obtained from a living cell of either plant or animal 
life. 

Plants have the power of taking up mineral substances 
through their roots from the soil and assimilate and trans- 
form them in such a way that they may be utilized by the 
organs of the human body, thus becoming useful as food, 
as well as, medicine. 

The human body, on the other hand, has not the 
ability of directly assimilating mineral substances and 
therefore cannot utilize them in any way. 

By making this comparison, which truth cannot be 
denied, we can understand why a harmless herb has often 
a stronger and more beneficial effect than the strongest 
chemical. 

This has also been conclusively proven by the newest 
discoveries of the different Vitamins, substances which, 
although they are contained only in very small quantities 
in plant and animal life, are essential constituents in the 
food, performing vital function in the system. These vita- 
mins are entirely lacking in minerals. 

Animal and human bodies are composed of certain 
well defined elements, in cerf.ain well defined proportions. 
If any of these elements are present in over-abundance 
and others are partly or wholly lacking, an abnormal con- 
dition will be broiiglit about, causing disease. 

This lack or deficiency of these vital elements, or the 
over-abundance, cannot be bal.inccd by administering min- 
eral substances that cannot be taken up by the system. It 
would be as ineffective as trying to fill a sieve by pouring 
water through it. 

Herbs contain the vital elements — Vitamins and Or- 
ganic Minerals— that arc deficient or hacking in the diseased 
body. They contain them in such finely distributed and 
prepared state that they may be re.adily assimilated l>y the 
system and conveyed to the blood. 
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Herbs also promote the elimination of waste matter 
and poisons from the system by simple, natural means. 

When correctly used they support Nature in its fight 
against disease; while chemicals, not being assimilable, add 
to the accumulation of morbid matter and only simulate 
improvement by suppressing the symptoms. 

Natural remedies are only those which Nature pro- 
duces and botanical medication is the oldest branch of 
medicine. It undoubtedly suggested itself to man instinc- 
tively, and there is nothing mysterious about medicinal 
plants. They arc God’s gift to man — for him to use. 

“And God said. Behold, I have given you every herb 
bearing seed, which is upon the face of the earth, and 
every tree, in which is the fruit of a tree yielding seed ; to 
you it shall be meat. 

“And to every beast of the earth, and to every fowl 
of the air, and to everything that creepeth upon the earth, 
wherein is life, I have given green herb for meat; and it 
was so.“ Genesis 1 :29, 30. 

“He caused the grass to grow for cattle, and the herb 
for service of man: that be may bring forth food out of 
the earth.” Psalms 104 Verse 14. 

“ — And the fruit thereof shall be for meat, and the 
leaf thereof for medicmc’’-^Ezekicl 47;12 

Health is within your grasp — reach for it. Perhaps 
it will be an effort at the beginning; perhaps it will take 
a little longer than you would like, but in the end, your 
efforts will be crowned with that energy that radiates from 
a healthy body and which spells Success and Happiness. 

A word of caution is appropriate at this time : Be sure 
to obtain your supply of herbs from a reliable source. To 
obtain the maximum good results, herbs should be fresh 
and true to type. 

^ The herbs mentioned in this hook should be obtainable 
in any first class Drug Store. If unable to procure them 
in your neighborhood, thej' may be obtained in best qual- 
ity and at reasonable prices at Nature's Herb .Co.» JU6 
Ma ^ct St., San Franci«ic o> Calif. 7Scc ad in rear of hook.; 

Yours for Good Health, 

THE AUTHOR. 
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Herbs also promote the elimination of waste matter 
and poisons from the system by simple, natural means. 

When correctly used they support Nature in its fight 
against disease; while chemicals, not being assimilable, add 
to the accumulation of morbid matter and only simulate 
improvement by suppressing the symptoms. 

Natural remedies are only those which Nature pro- 
duces and botanical medication is the oldest branch of 
medicine. It undoubtedly suggested itself to man instinc- 
tively, and there is nothing mysterious about medicinal 
plants. They arc God’s gift to man — for him to use. 

"And God said. Behold, I have given you every herb 
bearing seed, which is upon the face of the earth, and 
every tree, in which is the fruit of a tree yielding seed : to 
you it shall be meat. 

"And to every beast of the earth, and to every fowl 
of the air, and to everything that creepeth upon the earth, 
wherein is life, I have given green herb for meat: and it 
was so." Genesis 1 :29, 30. 

"He caused the grass to grow for cattle, and the herb 
for service of man: that he may bring forth food out of 
the earth.” Psalms 104 Verse 14. 

" — And the fruit thereof shall be for meat, and the 
leaf thereof for medicine*’— Ezekiel 47.12 

^Health is within your grasp — reach for it Perhaps 
it will be an effort at the beginning; perhaps it will tike 
a little longer than you would like, but in the end, your 
efforts will be crowned with that energy that radiates from 
a healthy body and which spells Success and Happiness. 

A word of caution is appropriate at this time : Be sure 
to obtain your supply of herbs from a reliable source. To 
obtain the maximum good results, herbs should be fresh 
and true to type. 

The herbs mentioned in this book should be obtainable 
in any first class Drug Store. If unable to procure them 
in your neighborhood, they may be obtained in best qual- 
ity and at reasonable prices at Nature’s _Herb .Co., _lil6 
R ^rket St., San Francisco ^ Calif. YSce ad in rear of book.^ 
Yours for Good Health, 

THE AUTHOR. 




TABLE OF CONTENTS 

Preface 

Symptoms and What They Ma> Mean 

Diseases, Their Symptoms and Suggested Remedies 

Formulas 

Key to Abbreviations of Medicinal Properties 

Materia Medica Index 

Materia Medica 

Index 


5 


Page 

1 

7 

12 

52 

120 

122 

128 

191 




6 


TABLE OF ILLUSTRATIONS 


Juniper 

Knot Grass .. 
Linden . . , 

Lobelia 

Lungwort 

Marshmallow ... 

Mistletoe 

Mouse Ear... 

Mullein. . ... 

Mustard 

Nettle 

Oak . . 

Oats 

Pansy, Wild 
Pennyroyal . . 

Peppermint . . 
Pinkroot.. . 
Plantain... 

Pleurisy Root 
Poke ... 
Pomegranat .. 
Pipsissewa. . 
Primrose . . 
Purging Buckthorn. . 
Rhubarb . . 

Sage . . 

Sandalwood 

Sanicle 

Shepherd’s Purse 
Skullcap ... 
Speedwell 
St. Johnswort. 
Stramonium . 
Strawberry .. 

Sweet Flag . . • 
Tiliaor Linden 
Tormentill . . 
Trailing Arbutus 
Uva Ursi ... . 
Valerian . . • 

Violet 

Vervain . . 

Wintergreen 

Witchhazel 

Wormwood . 

Yarrow 

Ycrba Manza 
Yerba Santa . • • 


Plate 
. 2 .. 
■ 5 .. 
1 .. 


2 

4 

6 


. 2 

. 1 


1 ... . 


. 4 

.5 

. 6 

2 ... . 


4 . 

I . 

i 

6 


1 

1 

3 

6 


3 

1 

I 

6 


4 

2 

3 


3 

6 

4 


2 


Page 
....94B 
....30A 
....62A 
....175 
. ..94B 
...94A 
...30B 
....167 
. ..143 
....175 
..94B 
...62A 
....144 
...62A 
....145 
...94A 
....143 
...30A 
...30B 
...62B 
....147 
,...148 
...94A 
...62A 
..62B 
...30B 
..182 
...62A 
...62A 
...151 
...62B 
,..30B 
...175 
..62B 
..62 A 


. .o^n 
..3on 
..175 
..153 
..94 A 
..94B 
,.62B 
.62 A 
.62B 
.30B 


..182 

.94B 


7 


SYMPTOMS AND WHAT THEY 
MAY MEAN 

PAIN IN THE HEAD— HEADACHES. 

The underlying cause lor this pam can often be found ini Dis- 
orders of the Stomach, Constipation, Anemia, Menstrual Irregu- 
larities, Overfilling of the Venous blood vessels of the head, Eye 
Strain, and disturbances of the functions of the Lungs and Heart. 
PAIN IN THE BACK AND HIPS. 

These pains are often observed in: Articular Rheumatism, Pain 
over the whole spinal column. In Lumbago (Pain confined to the 
lumbar region); In Kidney Diseases (Pam in the middle or lower 
part, in the right or left side from the spine), In Gallstones or In- 
flammation of the Gallbladder, the pam extends from the lowest 
rib on the right side towards the right shoulder blade; Pam in the 
Hips generally indicate affections of the Ovaries; Fallopian Tubes, 
Uterus, Rectal diseases and Hemorrhoids 
PAIN IN THE CHEST. 

In Pleurisy the pain is sharp and stinging, especially when taking 
a deep breath, with low fever gonerally present In Pneumonia 
with a dry, painful, hacking cough and high fever and chills 
In Neuralgia or Rheumatism, pressure increases the pam; breath- 
ing sometimes is painful. 

In Shingles: Severe neuralgic pains with a vesicular bright red 
eruption on the inflamed skin. 

PAIN IN THE STOMACH. 

In Gastritis, the pain is gnawing and burning at the pit of the 
Stomach after eating (so called heartburn) with gas, present and 
a tenderness in the epigastric region. Vomiting may occur at 
times, hut without giving relief from pain, slight fever may be 
noticed. 

In Dyspepsia: Pain as in Gastritis but less severe, no fever, ten- 
derness absent, vomiting occurs occasionally, which gives relief 
from pain. 
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Drugs Added fo N.N.R. 1955 

The drugs listed below were acwptcd by the Courrcil in 19S4 
for inclusion in NJf R. 


Bacitracin-Ncoin>cin (Bacimycin) 

Benoxinate Hydrochlondc (Dorsacainc Hydrochloride) 
Calcium Aminosalicylate 
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Dcstro Amphetamine Sulfate (Dexednne Sulfate) 
Dimethisociuin Hydrochloride (Quotane Hydrochloride) 
Diphemanil Methylsulfaie (Pran(a) Mclhylsulfate) 
Erythromycin Elhjl Carbonate (Ilotycin Ethyl Carbonate) 
Erythromycin Glucoheptonate (llotydn Clucobeptonate) 

~ • : • •• • "• •• • ’ . ij) 


xotmouracii pouium tittumu &ou>ujn^ 

Lenle In«ulin (Lcnte Ileun) 

Lulutnn (LulreTin) 

Merethosylime Procaine (Dicurin Procaine) 
OtytetracycImC'Polymyxm B (Terramycm Hydrochloride with 
Polymyxin B Sulfate) 

Phenylbutaione (Butazolidin) 

Piperazine Citrate (Antepar Cifrate. MuUifuge Citrate) 

Piperazine Tartrate (Piperat Tartrate) 

Poliomyelitis Immune Globulin IHuman) 

Protoveratrines A and B Maleatcs fProvell Maleate) 

Sallcylamide (Salamide) 

Sodium Levolhyroxinc (Synthroid Sodium) 

Sodium Radio-iodide (H^*) 

Stanolone (Ncodrol) 


itide. 


Vioesaie tAeropiast) 

Viomycin Sulfate (Vinactane Sulfate. Viocin Sulfate) 
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Drugs OmlUe^l from N.N.R. 1955 

The drugs listed below appeared in A’A’jK 1954 bm do not 
appear m the prcient cdiuon because they now are considered 
either sufficiently well known to W’arrant their exclusion or be- 
cause they no longer are con'idercd useful b> the Council Well- 
known drugs that are considered useful are luted in the index 
of N NJi with a reference to the last edition in which their 
actions and uses appeared 
Aminophyiline-U S P 
Ascorbic Acid-T3 S P (CeUoae, Cetex) 

CarbarsonC'U SP 
Carotene 

Dihydiomorphinone Hydrochloridc-U^P (Dilaudid 
Hydrochloride) 

Dipetodon Hjdrochloride (Diothane Hjdrochlondc) 

Dipcrcdon with HydroTyquinoline Benzoate (Diothane with 
Oxyquinohne Benzoate) 

Diphtheria Toxoid. Alum Precipuated-U S P. 
lodohippurace Sodium (Hippuran) 
lodopj'facel (lodopytacrt Injection-U S P ) (Diodrast) 
Phenylephrine H>afocbloride-U S P (hophrin Hydrochloride, 
Neo-Synephnne Hydrochlonde) 

Piperocaine Hydrochloride-U S P (Metycaine Hydrochloride) 
Sodium IodoTswthamate-0 S P (Nee-Iopax) 

Sodium Morrhuale (Sodium Morthuate Injectton-D S P ) 

The drugs listed below appeared in K R 1954 but were 
omitted from the present edition because the manufacturers of the 
only Council-accepted dosage forms ol these products discontinued 
Uicir manufacture. 

Fibrin Foam 

Hexethal Sodium (Ortal Sodium) 

Rferallunde-CfSP (Metcubydrin) 

Mestiibol (Monotnesirol) 

Prophenpytidaraine (Tnmeton) 

Sodium Kicinoleate (Sortdn) 

Suramin Sodium (Napbunde Sodium) 

Urginln 



Purposes and Activities 
of the 

Council on Pharmacy and Chemistry 

llie Council on Pharmacy and Chemistry was created In 1905 as 
a standing committee, appointed by the Boaid o( Trustees of the 
American Medical Association to consider medicinal and allied 
preparaticns offered for propijUcuc, diapnosuc or therapeutic use 
by the physician 

The primary purpose of the Council is to encourage the practice 
of rational therapeutics To achieve this objective the Council 
prepares special treatises, aitictcs, status reports and books de- 
signed to give authoritative infomation on therapeutics to the 
medical profession. The Council also encourages research in thera- 
peutics by giving grants-ln-aid, by arranging therapeutic trials of 
promising new preparations and by stimulating basic research on 
fundamental problems. 

It is rccognued that the public has a legal right to practice self- 
medication, but the Coundi believes that only certain products may 
be so used with reasonable safety and intelligence. These products 
are defined in the rules. 

In general the Council disapproves of the advertising of medicinal 
preparations to the public lor treatment of disease conditions for 
the obvious reason that it promotes dangerous self-medication. 
Misdirected and madepuate treatment, both internal and external, 
iailure to recognize serious disease until too late for effective treat- 
ment, the spread of infectious dbease when hidden from the physi- 
cian, description of symptoms in advertising leading to erroneous 
seU-diagnosis, unconscious formation o! drug habit and the pcssi- 
bihlies of inducing allergic and other undesirable reactions of the 
skm and other organs are potential haurds created by inadvisable 
seU-treatment. These dangers apply similarly to the naming of dis- 
eases and therapeutic indications on labels that may fall into the 
hands of the patient. However, the Council recognizes that certain 
label instructions ate necessary for the safe and proper use of those 
articles defined in the rules as safe to advertise to the public. 



OFFICIAL RULES GOVERNING THE ADMISSION 
OF ARTICLES AND 
EXPLANATORY COMMENTS 


The principles and policies of the Council that govern the 
acceptance of articles for inclusion in Ntw and ^onoficial Jteme- 
dies are expressed in the following Official Rules and Explanatory 
Comments. Acceptance of an article by the Council is not to be 
interpieted as either an endorsement ot a recommendation for its 
use; it means merely that the product has been found to conform 
to the Council’s rules 

Accepted products whose promotion, usefulness or quality brings 
them in conflict with the rules are subject to withdrawal of ac- 
ceptance and omission from New and Nonoffieiol Remedies, 

Rules Governing Aeeepfence 
RULE l.~S«ep«.— medicinal article which, in the judgment 
of the Council, is considered useful in the treatment, prevention or 
diagnosis of human disease ts eligible for consideration for inclusion 
in New and Nonofficial Remedies 
Compliance with Lavs.—Tbt responsibility for compliance with 
federal, state and municipal laws and regulations rests with the 
firm submitting an article. 


fession 

Mifturei. — Mixtures of drugs arc eligible for inclusion in New 
and Nonofficial Remedies providing they meet the requirements 
listed on page xxxvi under Criteria for the Evaluation of Certain 
Products 

Topical KeAfc/ei. — Vehicles, such as ointment bases, which are 
considered suitable for the incorporation of topical medication, are 
eligible for inclusion in New and Nonofficial Remedies, providing 
such vehicles are marketed separatel> for compounding prescrip- 
tions and/or for manufacturing use When such products are sold 
for manufacturing use only, they arc not eligible for inclusion or 
retention m New and Nonoffic^ Remedies after the formula is 
admitted to either the U S Pharmacopeia or the National 
Formulary 

gipenmenfal and Coitjerour Orir^s— 'Articles that have only 
etpenmental usefulness or whose use involves dangers and disad- 
rantages outwcighmg their therapeutic value are considered ineli- 
gible for inclusion in New and Nonofficial Remedies, 
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Bu!k Drugs . — Accepted drugs marketed in bulk for compounding 
prescriptions are eligible for uclusion in New and Nonoficial 
Remedies. Accepted drugs supplied in bulk form for manufacturing 
use only may be included in A'eitr <ind Nonoffictal Remedies; buJ 
should such drugs become ofTicial, the bulk forms will be deleted 
from A'eu' and Nonofficiat Remedies. Such acceptance should not 
be construed as extending to dosage forms of the accepted drug 
intended for distribution to physicians. 

Rejeefed Drugs . — Previous noncompliance with the rules docs not 
preclude favorable consideration of an article at a later date if 
adequate evidence to overcome the original objections is submittecL 
Official and Nonofficial An official drug is described in 

cither the U. S Pharmacopeia or the Aalional Formulary; a non- 
official drug is not so described. 

Re-aralualhn . — All accepted or exempted drug may be re*cvalu* 
ated by the Council at any time for compliance with csbting rules 
and usefulness in medicine 

Eremptian of Well-KnO'irn Drugs . — When the actions, uses and 
dosage of any drug become sufficiently well known in the opinion 
of the Council to make a full description In New and Nonoficial 
Remedies unnecessary for (he information of the medical profes* 
Sion, the article may be declared exempt from further description. 
This does not apply if new uses of the drug or special methods of 
administration are introduced, uhich in the opinion of (he Council 
justify discussion in the current N NR In such cases, the drug or 
the special dosage form may b: retained or restored to N.N.R, for 
an additional period not to exceed 5 >ears If the novelty applies 
dniy to the dossgc form, the discussion will be restricted to this 
form, with reference to (he last edition containing a general dU> 
cussion of the drug, 

Esempfion of Official Drugs — Drugs in the U. S. Pharmacopeia or 
National Formulary or their equivalents automatically become 
exempt at the expiration of 20 years' inclusion m either of the 
official pubhcations or in A'ea» and Nono^ctal Remedies The 20- 
year period IS computed from the year when the drug first was 
included in one of these three publications 
Re-eYoluaflon of Nonofficiol Drugs . — Nonoffidal drugs automati- 
cally become subject to re-evaluation on the same basis as newly 
submitted drugs at the expiration of 20 years’ inclusion in A'eto and 
Nonogicial Remedies Firms are required to submit evidence of 
continued usefulness in medicine for products of their manufacture 
Erempfion of Re-eraluafed Nonofficial Drugs. — Re-evaluated non- 
official dmgs that are considered still useful in the opinion of the 
Counal shall be exempted as sufficiently well known When ex- 
empted, nonofficial drugs will be retained in 7'ejlf and Standards 
jor New and Nonofficial Remedies, but their actions, uses and 
dosage monographs will be deleted When re-evaluated drugs arc 
considered no longer useful, all information on them is subject to 
omission from New and Nonofficial Remedies 
Brand and Generic Names of Esempf Dri/js.— The brand and 
generic names for exempt drugs will be listed in the general index 
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with a reference to the last ediUon ol JVew and Nono^ml Remtdits 
in which actions, uses and dosage arc described 
Change in QfUciat Sfofui.— Accepted or exempted articles con- 
taining drugs that are deleted from the V S. Pharmacopeia or 
A’ofional Formulary are automatically subject to re-evaluation by 
the Council. 

fne/jgible Arf/elei—The Council does not consider for in- 
clusion in ^'ew and Nonoffiaai Remedies articles that do not 
have direct medicinal significance, lot example: 

1 Chemical reagents and such insecticides, disinfectants and 
other substances as are not employed in or on the human body. 

2 Soaps or detergents lor simple cleansing purposes 

3. Surgical and hospital supphes, instruments or mechanical de- 
vices, appliances and other nonmedicinal articles 
RULE 2.— Evidence— of usefulness satisfactory io the 
Council tnuit be presented for each new article submitted or for 
MV) or extended elainu for accepted Pfod«c». 

Reiponiibildy for Evirfedee.— The firm that submits a new 
product or presents a new or extended claim lor an acceptable or 
previously rejected product must bear the responsibility of supply- 
ing acceptable evidence to support the proposed claims. 

Amount end Type of Evidence RegoiVed 
New Articles— For new articles, both animal and clinical data 
should be supplied The plan of study, the number of observations, 
animals and patients should be such as to permit sound con- 
clusions with respect to proposed clinical uses The quality tl 
evidence is quite as important as the quantity and in this respect 
the importance of suitable controls is emphasued. Statistical 
methods for designing the plan of study and for analyzing data 
should be employed when they are applicable Particularly m clin- 
ical studies where interpretations are based on subjective evidence, 
supporting or confinning evidence Irom independent groups of 
investigators may be necessary 

Rreviousiy Accepted Arfielet- — Additional brands of articles in- 
cluded in New and Nonoffiual Remedies or their equivalent coun- 
terparts are eligible for consideration without presentation of 
evidence when the claims do not exceed those recognized by the 
Council as published in New and Nonoffieial Remedies. However, 
salts or esters of an accepted drug may be regarded in some in- 
stances as new articles 

Before new or extended claims or changes in dosage of accepted 
or exempt products may be made, evidence adequate to covet all 
proposed uses or changes should be submitted and found acceptable 
by the Council 

RULE 3.— CompoiUion — r/ie composition of ortides submitted 
for I'ncfiin'ort in New and Nonofficial Remedies must be stated 
guonlitatiiely whenever possible, with tkt understanding that 
complete formulas or their essential portions are subject to publi- 
cation by the Council. 
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Secrecy. — Physicians should know «hat they are prescribing. 
Unrcvcaled lormulas or methods of treatment hamper the advance 
of scientific medicine and such practice cannot be defended as a 
means to protect a discavery. Therefore, the Council will not 
accept any product, the composition of which is not revealed. 

Labtl kequlremenh. — Labels for submitted preparations must 
bear information to indicate the quantity of the active ingredients. 
Separately marketed topical v'chicles should be labeled to indicate 
the quantity of each of the major components, including those 
that may exert any local effect upon the skin or mucous mem- 
branes or that may influence the action of any ingredient. The 
source of animat and vegetable proteins utibzed in parenteral 
products must be declared on the label. 

The labels or labeling also should bear such Information con- 
cerning any other components that arc deemed essential for the 
safe and intelligent use of accepted products 

Changet in Composihen . — Any alleralions in the composition of 
an accepted product and the reasons for such change must be 
brought promptly to the attention of the Council. 

RULE 4 — Teili and Standards . — Suitable lestt and standard} 
muit be tubmitted to establish the identity, purity, tolerances end 
potency of the active ingredients and of the finished product. 

Errors in Monufeefure or Labeling.—A firm with an accepted 
product is held responsible for immediately notifying the Council 
of errors in compounding, steriluatlon or labeling which are dis- 
covered after release for distribution into commerce. 

RULE 5 — Nomanclafura — A trade name is acceptable for each 
brand of a drug, mixture of drugs or separatrly marketed vehicle 
if it is not therapeutically suggestive nt>r pre-empted by prior 
official status, and if the appropriate official or generic designation 
for the drug is distinctly displayed with it. 

Definiflons . — For the purposes of this rule, the following defini- 
tions have been adopted. 

Brand Name — A “brand name” is Ihe trade or protected name 
applied to a single drug, mixture of drugs or separately marketed 
vehicle as supplied by one firm (For instance, in the case of a 
single drug, Artifal might be a brand name of a firm for its 
phenobarbital; in the case of a mixture, Sulozine might be a brand 
name for a firm’s combination of sulfadiazine and sulfamcrazine; 
in the case of a topical vehicle, Olafene might be the brand name 
for one firm’s ointment base ) Brand names as applied to specific 
drugs or topical vehicles should not be confused with a general 
“brand mark” or trade symbol used to identify all the products 
of one firm nor with a "line name” used to designate a group of 
related drug preparations as supplied by a single firm General 
brand marks or symbols, used to identify a firm rather than a 
specific product or type of products marketed by the firm, nor- 
mally do not require consideration from the standpoint of 
nomenclature 

Line Name. — A line name is a trade name applied to a group 
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or series of related pharmaceutic preparations having some com- 
mon distinctive feature in addition to being products of the same 
firm (eg, tabloid, hypoloid, magmoid, dejm— ). 

Genenc Name . — A generic name is an accepted name available 
for unrestricted use which is unprotected or for which trademark 
protection has been waived. 

Name for Oifieial Ariide, — A brand name for an official drug 
will be recognized only if such name actually was in public use 
before the drug was first admitted In essentially the same form to 
the U S. Pharmacopeia or National Formulary, The date of such 
inclusion is understood to be that of the first galley proof of the 
U S Pharmacopeia or of the Bulletin of the National Formulary 
Committee. 

Adranfage of Generic Namet — ^The inter^ts of the patient and 
physician are served best by adoption of an abbreviated scientific 
name for general use in prescribing, naming and identifying agents 
with unwieldy chemical names The Council believes that the use 


generic or official designation of a drug to be displayed adequately 
and not subordinated unduly to the brand name m labels, labeling 
and advertising. 

5e/eefion of Namet 

Generic Namet — When practicable, generic names should be 


ferent substances and misleading connotations as to identity. 

Names of Salft and Bsfers , — Brand or generic names for simple 
chemical salts and esters should be coined so as to apply only to 
the parent drug. (For instance, if the parent substance is given the 
brand name of Artificialine, and is basic in character, its salt would 
be designated as Arlificiabne Chloride, if acid in character, its salt 
would be designated as Sodium Arlificialine or Artificialine So- 
dium ) Exceptions to this requirement may be permitted when, as 
judged on the ments of each case, at least one of the following 
circumstances prevails (t) the compound significantly alters the 
action and therapeutic scope of the drug, (2) the usual chemical 
terminology is too lengthy or unwieldy for practical usage; (3) the 
introduction of other salts, esters or the free drug is impossible or 
highly improbable. 

Dosage Forms — Dosage forms of a drug should be identified so 
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to only one dosage form of a drug if other dosage forms are 
marketed under another name by the same firm 

Topical Vthiclti . — Brand and generic names for separately mar- 
keted ointment basts and other topical vehicles are eligible for 
recognition on the same basis as for single drugs or mUturcs, 
providing such names are not applied also to dosage forms of 
drugs m which the vehicle U employed TTie use of special names 
for vehicles in designations of drug preparations is likely to 
multiply confusion m the terminology essential to identify the 
drug compontat Therefore, names for s’ehicte should be devised 
to suggest the type of base rather than any particular component 
— Generic and brand names for mixtures containing 
tKo or more active Ingredients should be coined from the chief 
components When one or more of these are present as a salt or 
ester, they need not comply with the above rcquitcment applied to 
siaglc agents for distinctive designation of such derivatives. 

Suberdinafe Componenft. — Components of secondary importance 
which in some d^ree modify the therapeutic action of the mixture 
are preferably named without abbreviation (eg , Solution frocsine 
Hydrochloride with Epinephrine 1. 100,000). Preparations contain- 
ing 1 per cent or more of bensyl alcohol or more than 0 S per cent 
chlorobuUnoI must include these ingredients as part of the name 
of fJumtfoU — T^e use of numerals or lettered 

abbreviations or both in whole or part as generic or brand naroes 
is considered objectionable except upon adequate scientific justifica- 
tion, Numerals or letters utiliz^ on labeh for coding or catalogue 
Identification should be separated clearly from the names of the 
products. 

Nomei of Biologt< PndutU . — Therapeutically suggestive names 
are not considered objecUonabJe for scrums, vaccines, aatitixdas 
and similar articles. 

RULE fe,~-Paf*Bfs and Trademarts . — The name, fiumbtr end date 
of any domettie at foreign palentJ or Sradetr{arks pertaining to on 
article muit be furnuhed to the Counal. 

RULE 7.— -Adrerthing — Ciaimi far products shall be limited to 
those recognised for inelusioH in New and Nonofficial Remedies. 

Defioifiait . — For the purpose of this rule, “advertfsing" h 
broadly defined to include any and all promotional methods used 
in the distribution and sale of a product. It, therefore, comprisej 
labels, labeling, maSings and all printed matter; graphic, written or 
spoken communications including projected pictures, radio, tele- 
vision and other exhibits that pertain to the article The term, 
'labeling, ” is interpreted to mean tnafenal whidi physically ae- 
companies the package in wbicfa an article is marketed Advertis- 
ing may be separated into two general classes, ( 1 ) advertising to 
the medical and allied professions and (2) advertising to the public. 

Responsibility of EiVm.— The Council does not undertake to 
police or censor the advertising of accepted, exempted or re- 
accepted products, but places upon the firm the responsibSity fw 
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making only authorized claims. Claims that are disallowed as a 
condition of acceptance after considcraUon of all evidence and 
statements submitted must be abandoned or revised appropriately 
before the acceptance is an accomplished fact. 

Submission of Adr^rfit'mg — All current and new advertbing for 
submitted, accepted or exempted products should be presented for 
the information of the Council The Coundl cannot edit advertising 
copy word for word, but rather indicates the general type of re- 
vision that may be required Whenever doubt exists as to re- 
wording or rephrasing, the advice of the Council should be sought 
in advance of printing or distribution 

Rtferenett io Medico/ li/ere/vre.— References may be used in 
advertising to published or unpublished reports by permbsion of 
the author, provided the name of the investigator, source and 
date of publication are indicated Removal from original context 
of brief quotations to focus attention upon phrases or statements 
that do not reflect fairly the authors’ ullimatc conclusions is con- 
sidered misleading, as well as advertismg which contains abstracts 
of only favorable reports for the product when contrary evidence 
also is available 

Referencet fo New and NonefficU) Remedies —Direct quotations, 
facsimile reproduction, abstracting or translating into a foreign 
language of any portion of fV<u> end Nono^cicl Jiemfdies b sub- 
ject to authorization by the Secretary of the Council. 

See/ of Aceepfe/ice — The Coundl permits the use of its official 


RemeditJ by the Council on Pharmacy and Chemistry of the 
American Medical Association ” 

Variations in the phraseology cited in regard to the Seal must 
be submitted to the Council and found acceptable before they 
may be u^ed When, for any reason, acceptance of an article is 
rescinded, the Seal must not appear on new labels or advertbing, 
old labels and advertbing featuring the Seal must not be In tircu- 
lation or before the public longer than 6 months subsequent to 
notification of the revocation Seal of Acceptance shall not be 
used in the promotion of exempt articles, however, exempt drugs 
may use the designation N N R m advertising 

Adr«rfiting ef Eiempt Drvgi— Claims for an exempt product 
shall not exceed those recognized in the last edition of New end 
Nono^citil Remedies in which the product was described Exempt 
products arc eligible for advertbing m the publications of the 
American Medical Association, without the seal of acceptance 

foreign Dnfribvfion . — When acceptance of an article for in- 
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elusion in AVy^ and A’ono^fiaT Remedies Is declared in the adver- 
tising distributed to foreign countries, advertising claims shall be 
limited to those recognized for inclusion In AVu> and /lonoffidal 
Remedies. 

tspenmcntal Utet . — Claims for experimental u'cs for an ac- 
cepted product are not permissible on labels, labeling or ordinary 
advertising If a firm wishes to issue an informative reviesv of the 
literature elaborating on all phases of use of an accepted product, 
experimental uses may be included by presenting an unbiased 
abstract with appropriate rcierences to all pertinent favorable 
and unfavorable scientific literature, but suthout promotional 
statements, references to Council acccpijnce, or use of the Seal of 
Acceptance booklets or brochures oruinarily cmplo)cd for promo- 
tional purposes must exetude unc^tablidiid iniormation. 

Adverfiting of Unaceepted *fith Accepted Accepted 

or exempt products should not be umiI iur promtion of the sale 
of unaccepted pioducts Distribution of separate advertising pieces 
for accepted and unaccepted products in the same envelope is per- 
missible only when the Seal of Acceptance or a reference to A’euf 
and i\oiiofieial Remedies is clearly affixed to those enclosures 
winch pertain to accepted products Tliis requirement doe$ not 
apply to price hits and catalogs where, at the du-crctien of the 
firm, accepted status of a product may be indicated by (be Seal 
of Acceptance or the designation N N K. 

Supiriahrc C/mmi.-^-Souiid ihcraptulics require avoidance of 
ovcrcnthusiastic claims and mirrcnces tor n preduct as well as 
avoidance of disparaging statements of recognized standard or 
competing products I'rupcr dcfimiicn, qualiiication and avoid- 
ance of sweeping statements arc essential in the preparation of 
suitable advertising. The use of (be personal signature of a 
physician or (he facsimile of such a signature gencrall> is considered 
objectionable because it may create an exaggerated or misleading 
impression of value 

Cfoims for Safety . — Unqualified statements that a product is 
nontoxic or nonirritating ignore the possibility of \-arying circum- 
stances which may be encountered in its use. The firm is held re- 
sponsible for proper qualification of claims so that physicians are 
not misled in regard to safety. 

Permanently Affixed Names.~U is eonsidircd desirable to per- 
mit physicians to prescribe anonymously when knowledge of the 
remedy may be detrimental to the patient Any permanently 
affixed names or other desiccs for identil>ing the article to the 
public will not be accepted if tlie Council believes that it would 
be likely to lead to serious abuse. 

Adrertiiing to the Public . — Ccttain limited classes of products, 
which in the j'udgment of the Council may be used with reason- 
able safety by the public for the palliation of certain symptoms or 
prevention of infection, are acceptable for inclusion in New end 
Aonafficial Remedies. These include (o) topical disinfectants, anti- 
septics, fungicidal agents and pzdiculicidcs, ib) laxatives, (c) ant- 
acids, (d) nonhabituatms analgesics, (e) nasal decongestant in- 
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halers; (/) nonirntant and nonsensituing antipruritics In each case 
the Council believes it is essential to weigh carefully the potential 
danger, including sensitization, that can result from self-medication 
and to determine whethei the product concerned can be employed 
safely by the public 

Presenfafi'on of Arficfes 

Each presentation should be addressed to the Secretary, Council 
on Pharmacy and Chemistry, American Medical Association, 535 
N Dearborn Street, Chicago 10, Illinoi;, All letters concerning 
submitted products should be forwarded in duplicate. 

The procedures to be lollowed jn the submission of (1) new 
articles or brands, (2) new dosage forms of already accepted ar- 
ticles and (3) new firms are outlined below 

N«w Article or Drand 

A Description (See outline below) 3 copi««. 
fi Evidence (laboratory and clinical, see discussion below) Re- 
quired only of new articles, except when a new brand involves 
claims for use, administration or dosage not recognized m New 
and Nonodictal Remedies: 

1 Reprints or photostats of complete reports 2 copies. 

2 Unbiased abstract reviewing all data and giving references 
or sources of information. 22 copies. 

C Labels (container, package, carton) (or each submitted dos- 
age form and size, mounted on Icttcr-sizc paper 22 separate sets. 

D Package circular or other enclosures and all proposed or cur- 
rently distributed promotional literature for all submitted dosages. 
22 copies. 

£ Trade package specimens of ibe smallest quantity marketed 

1 Injectable and other slcnle preparations, biologies, anti- 
biotics, topical anti-infccUvcs and disinfectants 6 of each dosage 
form and size. 

2 All other products. 3 of each dosage form and size. 

F Bulk sample of the active ingredient as used in manufacture 
10 Gm for a new article If a new brand or a new article is rare 
or expensive, a lesser amount sufficient to permit duplicate 
chemical tests for identity, punty and assay may be submitted 
When the finished article is supplied in pure, URtziixed or undiluted 
form. A sufficient number of additional trada pactsgo specimens 
to provide an aqulvalent amount. 

Bulk samples of one or more of the components of separately 
marketed topical vehicles need not accompany a presentation for 
this type of product When necessary for analysis of such articles, 
specified bulk samples of the components will be requested 

Additional Dosage Form or Size 

A Description (Sec outline below) covering completely only 
Items 1, 2 and 3, and the portions of other items (including all 
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sible side eHecls or cumulative action in relation to total dosage 
and duration ol administration should be included here. This ie> 
quirement does not apply to additional dosase forms that do not 
Involve a new route or amended dosace schrduir. 

6. Pattnti and Trademorh . — Country of origin, number and date 
assigned and expiration date, of all rcfilster^ U. S. and foreign 
patents and tndemarks which are applicable to the submitted 
article. When these are pending, that fact should be stated; the 
number later assigned in the ease of U. S. registration also should 
be transmitted. 

7. CAemi'cef Data . — Chemical data ttbenever applicable to covet 
the following points: 

(a) Gcflcro/ f/iformet<on.— Chemical name, empirical and strue* 
turat formulas and molecular weights of each active ingredient, 
the name of the supplier or suppliers and a tample of ca^ active 
ingredient. Where the term •‘active ingredient'' Is not strictly 
applicable, only chemical information is required and should be 
stared for all comiKinenu 

If the substance is new, references to the chemical literature, 
especially that containing proof of (he structure. 

(b) Wv'-r-* »— e-' M — '• 

Ing point , * • • • . ■ ■ 

and on * • . ... . 

25*, imp • . • • 

of the c « • • • • • . ■■ ■ '. 

optical r • ' '• • 

indexes, • • .**••:••• ■ • • 

Physical properties stated must be those of the grade of In« 
grcdient actually used m the manufacture of dosage forms and 
not properties of highly purified laboratory samples. 

(c) IdtmUr feifi. — Detailed directions for tests to identify the 

.--..j rhfjn ffojjj (hemically or theia* 

• • m (he presence of the Important 

ndividua) molecules arc desirable, 
ribed using some easily measured 
proparty, such as melting point, (hat w'lll indicate a clear chemical 
distinction between a denvativ'c and ila parent compound. 

(d) Purily Tetft. — Tests for the detection ol Impurities which 
may have been present in the active ingredient originally or as a 


(e) Alloy. — Protocols of bio-assay when pertinent should be 
stated in addition to the following appropriate chemical infor- 
mation. 

(1) Active Ingredient. Complete instructions or appropnate 
references to published methods containing complete Instructions 
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for the procedure for a«ay of each active ingredient. Spectro* 
photometric methods are preferable to litrimetric methods and 

.V.,„ i_ »« WV..-' ,....5-1 ............ 5. 


active ingredient wherever possible. 

The accuracy and precision of the methods and the limits of 
purity that the manufacturer considers satisfactory should be 
stated. 

(f) Tolerancts — The limits of concentration of the active in- 
gredient, tolerances for the fill of ampuls and bottles, weight of 
capsules, suppositories, tablets or any dosage forms considered to 
be acceptable by the manufacturer. Where limits and tolerances 
exceed those for comparable products given in the official com- 
pendia or NJi R , reasons for the difference should be stated. 


(c) Sterility tests. 

(d) Removal «1 pyrogens. 

(e) Pyrogen tats. 


present. See also the section on criteria for the evaluation of certain 
products for further requirements for topical anti-infe'etives and 
disinfectants. 

9. Preparation and Control Praaedurei. 

(a) General description of method of manufacture State meth- 
ods for both active ingrcdientfs) and dosage forms submitted. 
Details must be sufficient for tbe Council to assure itself that 


submitted; when these are the same as for previously submitted 
products that fact should be stated, and when only part of the pro- 
cedure is tbe same the points of departure should be covered: 

(1) Precautions to ensure proper identity, strength and purity 
of the raw materials 

(2) Precautions to preserve sanitary conditions In space allotted 
to storage of raw materials. 
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(3) Use of serial numbers to identify each lot of raw materials 
and the use made of such numbers in subsequent plant operations. 

(4) Method of preparation of formula card and manner in 
which It IS used. Specimen blanks of tlie forms used should be sup- 
plied in duplicate. 

(3) Manner in which weights and measures of each ingredient 
are checked when formula is being prepared. 

(0) Determination oi total weight or volume of each batch at 
any stage of the manufacturing process subsequent to making up 
a batch according to the formub card and at what stage and by 
whom this is done 

(7) Methods of maintaining sanitary conditions within the 
manufacturing plant and avoiding contamination of the drugs with 
filth, dust and extraneous material 

(8) Check of the total number of finished packages produced 
from a batch of the drug with the theoretical yield. 

(9) Precautions to ensure that the proper labels arc placed on 
the drug for a particular lot 

(10) The analytic controls used during the various stages of 
the manufacturing, processing and packaging of the drug, including 
a detailed description of the collection of samples and the analytic 
procedures to which they are submitted. If the article is one that 
IS represented as sterile, the same information should be given for 
sterility controls. 

(It) An explanation of the exact significance of control numbers 
used in the manufacture, processing and packaging of the drug, 
including any code numbers that may appear on the label of the 
finished article 

(i;) Additional procedures designed to prevent contamination 
and otherwise ensure proper control of the product 

(13) E.tamination of representative samples of each lot of the 
drug by another laboratory (government or private) prior to dis- 
tribution. Name of this laboratory. 

Note — When any of the procedures described under the head- 
ings chemical data, microbiologic data, preparation and control 
procedures are the methods (unmodified) required or recommended 
by Federal Law, the USJ*. NJ’ , National Institutes of Health, 
Association of Agricultural Chemists, New and Nona^cial Reme- 
dies or stated in scientific journals, specific references to such 
sources may be substituted for the detailed description of these 
technical procedures. 


CRITERIA FOR THE EVALUATION OF 
CERTAIN PRODUCTS 

Certain groups of products present problems that can best be 
solved when uniform consistency is maintained in the collection 
of evidence for the preparations m these groups. Accordingly, 
the Council from time to time proposes criteria to serve as guides 
in the planning of expenments and the examination of results 
intended to obtain data to meet the Council rules. So far the 
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Council has prepared criteria for anti-infectivc agents, antifungal 
agents, contraceptive agents, enteric-coated products, mixtures and 
topical vehicles. 

ANTMNFECTIVES. — For new products (i«, not in A'JVJJ.) 
involving claims of antiseptic, bactenostatic or germicidal cficc- 
tivcness, or when new claims arc advanced, protocols of bac- 
teriologic examination signed by a reputable bacteriologist, and 
evidence of clinical usciulnrss uhich will present studies on 
toxicity, pharmacology, etc, should be submitted. Where pub- 
lished papers arc usanable. references should be cited. 

Criteria for csaluation of skin disinfectants which (he Council 
deems advisable include 
(A) For Antibacterial Agents 

1. Phenol coefllcicnts or other In vitro tests in (he absence and 
in (he presence of serum, using both vegetative bacterial cells 
and clostiidial spores, with suitable recovery mediums contain- 
ing, if known, neutraliring substances for the disinfectant being 
tested 

2. Data on germicidal efficiency under conditions simulating 
actual use by the method of Price (Price, P. B : the Bacteriology 
of Normal bkin A New Quantitative Test Applied to a Study 
of (he Bacterial FJora and (he Disinfectant Action of Mechanical 
Cleaning, J Initet Dts 6] JOl INov., Dec.] 19JS; Ethyl Alcohol 
as a Germicide, Arch 5irrg 38 328 (March] 1939) or, better still, 
by an extension of the method of Price (Bernstein, L If. T.j 
Standardization of Skm Disinfectants, J. Hacitrtol 43 SO IJan J 
1942). The complications due to possible effects of the germicide 
on the skin itself should be taken into consideration (Cromwell, 
H. W , and Lefilcr, Kuth Lvaluatton oi ''Skin Degerming" Agents 
by A McdiTication of the Price Method, ib\d , p. St). 

i Data on germicidal efficiency hy an animal method, such 
for cx.implc as suggested by Alice II Keropf and W. J Nun- 
gester (An In V’lvo Test for the Evaluation of Skin Disinfectants, 
ibid , p 49) or R W Sarber (ibid., p 50). 

4. Evidence from animal expenments regarding irritant action 
on skin and mucosae and regarding systemic toxicity. 

5 Critical clinical evidence supporting claims of harmlessness 
and efficacy. 

6 Data on the bacteriostatic activity ns distinguished from the 
germicidal nctisity of llic disinfectant. 

(B} For Antifungal Agents. — An extensive discussion of this 
rubicct appears in The Journal as a Council report (JAMA. 
(28 SOS-Sl! (July 14], 1945) For guidance the data suggested 
may be divided into three parti (I) bboratory tests of the fungi- 
cide, (2) clinical lists and (i) toxicity tests, and obtained as 
follows 

1. In Vitro Tests of F«/ng»c»rfe.— The phenol coefficient test for 
disinfectants and antiseptics as modified by the American Public 
Health Association subcommittee should be used For coni enience, 
thb is resubmitted, but in synoptic form. A detailed report is 
published in the American Journal oj Public Health for 1945 of 
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These csaminations should he regarded as only supplementary to 
the clinical findings; many cases oJ ^al^d dcrmalophytosis fail to 
yield confirmatory laboratory evidence, but the laboratory exam- 
inations may claiiiy doubtCul clinical cases, and a knowledge ot 
the identity of the spjc.es may be valuable when analyzing thera- 
peutic results later Thus, a fungicide eventually might be discovered 
which was efficacious against Trichfiphytoa ptirpureum or other 
fungus but not against other species, and vice versa. 

(d) Number and Duration of Treatments: As a svorking rule, 
applications should be made at night and in the morning for 
2 weeks A final or subfinal examination should be made at the 
end of 4 weeks 

(e) Faithfulness of Patient to Treatment. The investigator 
should appraise the human type of each patient before admitting 
him to the test series and have no hcsitance in rejecting the un- 
promising ones Lapses in treatment demand that the patient be 
removed from the series and is one more reason for securing a 
larger number of patients at the beginning of the work than will 
be employed in the final evaluation 

(f) Privacy on Part of Patients Patients should be requested 
not to discuss their treatment programs with other patients , they 
may influence one another's opinions For obvious reasons, clinical 
tests should not be conducted on patients who are employed m 
plants that have a gainful interest in the fungicide being tested. 

(gl Local Irritant Eflect ot Fungicide This should be sub- 
stantially ml, considering the number of fairly effective therapeutic 
agents now existent that are free from irritant effects. Certainly, 
the development of any reactions that are at all severe should at 
once condemn the agent 

(h) Sensitization to the Fungicide This factor enters into and 
1 $ inquired for routinely in tests of local applications in general. 
In the case of dermatophytosis it will take care of itself largely 
during the clinical tests of fungicidal value, where the applications 
ate “interrupted” in the natural course of events. The appearance 
of flare-ups shortly after the eighth day of treatment should be 
watched for If they do appear, a special set of tests for sensitiza- 
tion must be made. 

(1) Toxic Systemic Eflects These should not play a role of im- 

pc*' ‘ . 

b( ■ • ■ . 

tl . ■ , 

aiuuuiii iiui can ue ausorped from skin Such animal tests can 
follow the plans already developed for bacterial disinfectants and 
antiseptics The Bureau of Ships Circular 5lD6 (Int), Dec, 15, 
t9'<2, page 4, paragraph F -2d may be followed in this connection 
(l) Readings of Results of Treatment These should be made 
without any knowledge of the identity of the patient or of the 
treatment that has been employed; an assistant should have 
removed, if possible, any traces of telltale fungicide that may re- 
main. Only in this way can the factor of bias be completely 
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rcroovfd and a /air, Impartial «va/«alKJn i«urfd. 1/ at aJJ powlbJe, 
ihc readings should lie made l>y a disinterested person. 

(k) Mycologic Checks on Therapeutic Resutts: These will have 
value only ol a kind supplementary to the clinical opinions because 
of the increased difficufty lo labcratory demonstration of fungi 
m treated lesions At the conefusion of therapy they should be 
made on the ‘‘cured” and “nearly cured" patients and again on 
the cured patienls 4 neeks afir/ cure I’ojjtive results iwJJ have 
larger dclinitixe \alue because they svitl indicate that the fungicide 
has not killed U ith negative results there 1$ a possibility that fungi 
arc still present but not dimofistrable In any event this mycologic 
check should be performed so that the data may be available when 
making final «a/uation The competence of the examiner in rccog- 
nilion 01 fungi is of paramount importance 

(l) Grading of Results ‘Cored," “almost cured," 'imprevrd," 
"stationary" and "worse" arc suggested, but each svorkcr b at 
liberty to select any system (hat suns his purposes; but he should 
be clear beforehand for his oun guidance as to the criteria for 
grading , from this there should be no deviation later. A subdivision 
bke UiM into five grades reduces the number of eases avaifabfe for 
subsequent statistical pjrposcs and illustrates once again the 
necessity for numerous (laticnts to begin with Opinions of patients 
as to results should net be depended on too much; In cases of 
doubt they should be discounted Patients commonly regard them* 
selves as cured when tcchmg «ases. ft wdi be conducive to aecctrscy 
if the physician has an assistant who will independently grade the 
results, the final grading being decided in consultation on the spot 

1. Tcsklty Tedi.— These should be performed depending oa the 
individual cucurmtanccs surrounding the chemical concerned 
\\ here three is a harard the Bureau of Ships circular entitled "Dis* 
infcclant, Germicide and Fungicide.” page 4, paragraph F may 
be followed. Ten healthy adult albino rats weighing between 150 
and 250 Cm should be employed, none pregnant. They should be 
led as usual Three-tenths cc of the fungicide fstandai^ strength) 
per kilogram of body weight should ba slowly inserted obliquely 
into the peritoneal caviiy The animal then should be given the 
usual food and water ami obscrv'cd for untoward effects for 72 
hours. 

CHEMICAk CONTRACEmVE AGENTS.— Por eaidanco in re- 
viewing contraceptive products, the Council on Pharmacy and 
Chemistry has proposed the folloxvjng criteria. 

1 The use of the word •‘contraceptive’’ need not be limited lo 
malenais that will prevent conception on every occasion of use. 

2. JSvidence shall be furnished that use c! the mater:!! decreases 
the incidence of pregnancy. This evidence may be secured in con- 
nection with occlusive devices unless the manufacturer's advertising 
is directed chiefly toward the use of the jelly or cream without such 
devices. It is desirable that each case reported should be observed 
for at least 12 months, snJ that the minimum of 75 pafienl-years 
of experience should be reported fThus SO patients for 15 months 
or 25 patients each followed for i years would be the equivalent 
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of 75 patients for 12 months.) If cases arc excluded from the series 
on the basis of their being irregular users, the number excluded and 
the nature of the evidence justifying their exclusion should be 
stated. 

3. Evidence shall be submitted that 100 or more couples have 
used the material on six or more occasions without irritation or 
injury. 

4 Evidence is desirable that 12 or more women have received 
vaginal applications of the recommended dosage on 21 successive 
days without subjective irritation or injury and without evidence 
of physical damage shown on speculum examination by a physi- 
cian with special experience in this field. Thus, inspection of the 
vagina at least once a week should be done as a protection to the 
patient in case the jelly proves to be irritating. 

5. The quantitative formula from which the contraceptive mix- 
ture is prepared shall seem to the Advisory Committee to be safe 
and, presumably, effective. 

6. The consistency shall be satisfactory to the committee It shall 
not show separation into more liquid and more solid portions 
visible to the naked eye 

7. Evidence shall be submitted that the consistency is not sub- 
stantially changed after storage for 12 months at 27*. 

8. The consistency shall be reasonably uniform from batch to 
batch 

9. The spermicidal time of the contraceptive material as meas- 
ured by the method of Brown and Gamble {JAMA. 146:50 
[Jan. Sj 1952) with proportions of material, isotonic solution of 
sodium chloride and semen of r4.5 shall be 30 minutes or less 
as measured by the average of (our or more tests. 

10 The use of jellies or creams suggested by the manufacturer 
need not be limited to use in conjunction with an occlusive device. 

11. If a syringe applicator or nozale lx (urnUhed for use in con- 
nection with the jelly or cream, it shall be sufficiently translucent 
to permit the detection of air that might lead to inadequate 
dosage. 

12. If a perfume Is used, a quantitative statement of ingredients 
b required. 


— ...•.n- .u- Tu. percentage 

' ■ • • with that 


_■ forms of 
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such drugs as dsethyhtdbestrol or digitalis acceptable because they 
do not meet the above requirements and are not superior in any 
way to plain dosage torms. 

MIXTURES, — The cflects of drugs are intrinsically so complex 
that it is generally advisable to administer them singly. However, 
concomitant administration of two or more medicinal agents may 
be indicated i{ the particuhT drugs assist each other to produce an 
eQ^ect that no one of them could e^ect alone, or if this procedure 
significantly reduces toxic or side effects Ordinarily, it is wiser to 
administer them separately in order that the dosage and frequency 
of administration of the individual drugs may be varied tn accord' 
ance with the patient’s requirements. 

There rnay be advantages in prescribing mixtures ''ready-made’* 
when the admmistraCian of the components in the same fixed ratio 
can be justified, as with certain vitamin preparations; when they 
are always given at the same lime, as with procaine hydrochloride 
and epinephrine injections; and when extemporaneous compound- 
ing }5 too complicated 

The Council, therefore, accepts mixtures only if they fulfill the 
following conditions; 

1. (a) The active ingredients together accomplish significant 
therapeutic results that could not be expected from one ingredient 
alone, and/or 

(b) Use of the ingredients together diminishes the toxic or side 
actions. 

2 . The particular ratio of the active ingredients can be Justified 
so as to avoid unnecessary multipiicaiion oi ratios for practically 
equivalent mixtures. 

3. The ingredients cannot be conveniently compounded extem- 
poraneously. 



Decisions of General Interest 


In order to aid manufacturers and distributors of medicinal 
articles tbat conform to the requirements of the Council's rules, 
certain statements which have been adopted by the Council are 
presented hereivith. 


The Use of Numbers and LeHers in Names 
Some bme ago the Council adopted the following statement ex- 
pressing its attitude and requirements with regard to the use of 
numeral and alphabetical designations in the names of pharma- 
ceutical products: 

“Since the use of numeral or alphabetical designations in con- 
nection with drug names tends to take the emphasis away from 
the name and to displace the name, thus leading to confusion, 
the Council will not recognise the name of a drug in which the 
numeral or letter is an integral part of the name, except in 
special cases where the use of a numeral or letter seems desirable 


In advertising, unless the numeral or letter u clearly separated 
from and subordinated to the name by type and if feasible by 
position. This rule docs not apply to price Usts and catalogs.” 


The rule has been interpreted to apply also to alphabetical and 
numerical combinations which are sometimes used as trademarks. 

C .. V._ . «_». 1 .1 , .. l_ . w--. 


that would tend to make them 

a part of the name or a substitute 

for it, in the minds of the prcscribcr or the public It countenances 
(beir use only for the convenience of the wholesaler. 

To aid manufacturers and distributors in the preparation of 
labels which meet the requirements of this rule, the Counal offers 
the {oUovvmf; examples of acceptable and unacceptable num^t 

set-ups on labels: 



Aeeepfob/e 


UnaeetpfabU 

ElIXIK IKOMIDES 
COMrOUNO 

No. 42 

li 

EUXia Ho 42 IXOMIOES 
COMtOUHO 
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Aeeepfabfo 

Ujtaceepfabfe 

<00 ee. Lilt No. (9 





SVRUf 

SVKUr 

EPHEOaiNE COMPOtfNO 


EPHE&aiNE COMPOUND 

No. IS 





<The typography of the numhcrs in the "acceptable” labels 
should be subordinate to that of the oame'itself.) 

These examples do not cover all types of labels but they should 
serve to give some idea of what the Council is attempting to ac« 
complish in the way of compliance xvith its rule prohibiting the use 
of numbers as integral parts of names 
These principles apply also to collateral advertising. No objection 
svill be made, however, to a statement in the concluding paragraph 
of the text of an advertisement or circular to the effect that the 
product advertised « listed in their catalog as 
'YA'mne 0/ product) No. ” 


Spelling of Basic Products Having an "Amina” Group 
The Council has expressed the opinion that the names of products 
that are basic and contain an “amine” group should end with the 
letter "e" and that the names of these products also should con- 
tain, if indicated, the addithttkl tom "hydrochloride" or "sulUte." 
Scientific nomericUturc, m general, indicates a product with a name 
ending in “in” alone to be glucosidal in nature, whereas the ending 
"me” would indicate that the compound is of a basic character. 
This style of nomenclature conloims with that adopted by scien- 
tific societies such as the United States PharmaCDpeial Convention, 
the American Chemical Society and the American Society of Bio- 
logical Chemists. For the past few years the Counal has required 
adoption of this style of nomenclature for new products submitted 
to It, and, for the sake of uniformity it urges adoption of the 
final “e," where needed, for old products as well. The Council 
asked all firms to co-operate m adopting this style of nomenclature 
and revise the names of tfaeu products that are basic and contain 
an “amine” group to include the final “e." 


Uniform Spel/mg of "Ampul" anef "Ampt/h" 

The Council voted to adopt the uniform spelling "ampul” and 
"ampuls” whenever reference is made lit its publications to thb 
form of container Tha spdbng huU apply in all instances except 
the names of accept^ preparations m the title of which the firm 
uses a different spelling In such instances the Council has requested 
that an effort be made to obtain conformity with the preferred 
spelling but failure to effect Ibt change will not be held as a bar to 
Council acceptance of a drag. 
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Mineral Wafers 

The Council considers that artificial mineral waters arc non* 
essential modifications ot natural waters, and that natural mineral 
waters arc only one feature prescribed by spas and health resorts 
Mineral waters bottled for individual use are not eligible for ac- 
ceptance, since there is no convincing evidence of the validity of the 
many therapeutic claims which are made for these preparations. 

Masai Inhalant Preparations Containing Petrolatum 

For several jears brands of nasal inhalant preparations marketed 
in oily or ointment vehicles, consisting wholly or in part of petro- 
latum (principally liquid petrolatum) were included in New and 
Nonoffictal Remedies. The Council reviewed the status of such 
preparations and is of the opinion that the repeated use of nasal 
inhalant preparations containing a vehicle of liquid petrolatum 
may lead to undesirable efiects and is especially dangerous from 
the standpoint of lipid pneumonia, furthermore, that inhalant 
preparations containing petrolatum offer no indispensable advan- 
tages over similar pieparalions containing vehicles of vegetable 
oiis. The Council, therefore, omitted from NNJi all brands of 
inhalant nasal preparations containing petrolatum because of the 
danger of lipid pneumonia from repeated intranasal use and the 
fact that other safer vehicles for inhalant preparations are avail- 
able. The Council has retained m NN.R only those oily inhalants 
that do not contain petrolatum, pending the development of 
more positive evidence concerning the irritative properties of other 
types of oils. 


Solutions and Suspensions for OpMhalmIc Use 
Before accepting any solution or su<pension for ophthalmic use 
the Council requires that the manufacturer submit protocols to 
show that adequate tests for sterility arc made before release of 
any batch of the finished product. 


Penicillin and Sulfonamide Preparations for Topical 
Applications and Dermatologic Preparations of 
Antihistamine Drugs 

The Council has voted to omit from New and Nonoffieial 
Remedies all penicillin and sulfonamide preparations (troches, oint- 
ments and ophthalmic ointments) designed (or topical application 
and dermatologic preparations (creams and ointments) of anti- 
hlsUmlne drugs because their therapeutic value appears to be 
outweighed by the high incidence of sensitivity reactions attending 
such use of these drugs The Council, therefore, no longer considers 
such products for inclusion In NJfJi 



»l DECISIONS OF GENERAL INTEREST 


10 Per Cent Solutions of Sodium Morrhuete 
Not Acceptable 

For some time the Counen recognized the use of solutions of 
sodium morrhuale as a sclerosing agent for the injection treatraent 
of varicose veins, and both 5 per cent and 10 per cent solutions in 
combination with a local anesthetic were accepted for inclusion in 
f!ew and Nanagicicl Remedut AfUc due consideration of the 
avaitabie information, the Council voted to emit ail accepted 
brands of the 10 per cent solution of sodium morrhuate because of 
Its questionable utility and because serious accidents have followed 
the use of the stronger solution m the treatment of varicose veins 
The Council authorized a revuion of iVJVJ? to include a recom- 
mendation for the use of a preliminary lest dose as a precaution 
against untoward reactions with S per cent solutions 

Avoiddnco of "Split Titles*’ on labels 
Several instances have arben in which the Council has been asked 
to give an opinion concerning the formulation of titles on labels. 
The following forms arc submitted as examples; 

SYNTHETIN SYNTHETIN 

(Reg, U S. Patent Office) Brand of— (generic name) 
HYDROCHLORIDE HYDROCHLORIDE 

The Council ruled that the splitting of names was ob;ectioRabIe, 
in that it might lead to confusion on the part of physicians and 
pharmacists, and, therefore, should be avoid^ it was recommended 
that the labels given above be revised as follows' 

STWHETIN HYDROCHLORIDE 
(SjTithctin IS registered m the V. S. Patent Office) 

SYNTHETIN* HYDROCHLORIDE 
*Braxd or — (GcjctBic or CiiEiitCAt NAaiE) 


Therapeufic Agents Derived from Animal Sources for 
Parenteral Use 

The Council bas considered the reasonable possibility that the 
use of therapeutic agents derived from anima! sources may pre- 
cipitate allergic reactions in individuals who have an allergic sus- 
ceptibility to certain animals Sud» allergic reactions would be roost 
likely to occur in the use of JioncrystaUine preparations for paren- 
teral use. Therefore, the Council recommended that the source of 
animal products be declared on the label for accepted brands of 
noncrystallinc products for parenteral injection and products for 
local application on freshly deBwfed surfaces, these to include prej^ 
arations of liver extract, parathyroid solution and Ihrombopiastic 
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substances This also may be applied in the future to other prepara* 
tions where evidence indicates the possibility of allergic reactioa 

Variations in Labeled Content of Accepted Preparations 

Preparations varying beyond 5 per cent, plus or minus, of labeled 
content will be accepted only if such variation may be especially 
justified. 


Definition of "Label" and "Labeling" 

The Council voted to adopt the definition of the Federal Food, 
Drug and Cosmetic Act of “label” and “labeling," which is given 
as follows: 

The term “label” means a display of written, printed or graphic 
matter upon the immediate container of any article 
The term “labeling" means all labels and other written, printed 
or graphic matter upon any article or any of the containers or 
wrappers accompanying such article. 




THE COUNCIL AND OFFICIAL AGENCIES 
The Relefion of fhe Council fo Other Bodies and to 
Governmental Agencies Regulating Drug Products 
end Their Advertising 


There are several official and quasi-official bodies concerned with 

■ products. 

• roup with 

ted closely 

■ ore of the 

• * -s may be 

understood and their spheres of influence as they pertain to thera- 
peutic agents defined, the following brief descriptions of their 
organizations and duties are given: 

lAe Food o/id Drug Admhnhoiioo: This agency is part of the 
United States Department of Health, Education and Welfare and 
is charged with the enforcement of the Federal Food, Drug and 
Cosmetic Act, (he Caustic Poison Act and several other statutes. 
The Food and Drug Administration is directed by the Cornmis- 


B • ’ 

S “ 

E • ' . . 

live unices aiiu specui Muuuiuiies aie luuieu in tiasiiuigluii. 

The Federal Food, Drug and Cosmetic Act regulates the labeling 
of drug products, but its authority docs not ettend to advertising. 
Seizure of offending goods, or criminaf prosecution of tcsponsible 
firms or persons io federal courts are among the methods used to 
enforce the provisions of the Act. In addition, repeated violations 
may be enjoined by the courts 

Violations may consist of cither adulteration or misbranding or 
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name of each active ingredient and the quantities of certain speci* 
fled ingredients, adequate directions for use unless exempted L>y 
regulation in which case the label must bear the statement “Cau* 
lion, to be dispensed only by or on the prescription of a physician," 
and adequate warnings against possible misuse. The Act further 
prohibits the dbtribution of drugs that may be dangerous to 
health under the conditions of use prescribed or recommended in 
the labeling or of drugs which are deceptively packaged. New 
drugs may not be introduced into interstate commerce unless an 
application has been permitted to become effective. Such an appli* 
cation must show by adequate scientific evidence that the drug is 
safe for use under the conditions proposed for its use. 

Certain drugs, namely, insulin, penicillin and streptomycin, are 
subject to special control Samples of each batch of these drugs are 
examined by the Food and IJrug Administration for compliance 
with standards set forth in regulations issued by the Administra- 
tion. Each batch must be certiAcd os complying with these stand- 
ards before the batch may be distributed. Such batches of these 
drugs arc referred to as “certified drugs “ 

Tht Ftdtfol Trade Commhtioo: The Federal Trade Commusiou 
is an independent agency oi the Federal Government directly re- 
sponsible to the President. The Commusion administers several 
laws, the principal one being the Federal Commission Act. The 
principal provisions of this act have to do with the regulation of 
trade practices 

The Federal Trade Commission is composed of five members, 
appointed by the President Not more than three of the members 
may be of any one political party, and the members serve for 
7-year terms The work of the Commission is organised under 
divisions, and that havnng to do with drug products u known as 
the Medical Advisory Divuion. 

The principal power of the Federal Trade Commbsion with 
respect to drugs lies in Section 15 of the Federal Trade Commission 
Act which was amended by the Whceler-Lca Act in 1938 giving 
the Commission control over the advertising of Foods, Drugs and 
Cosmetics. Although the Commission lias broad power to prevent 
the dissemination ol fabc cr misleading ad.crtising to the general 
public, this power is circumscribed with respect to advertisements 
directed to the medical profession. The Act slates “No advertise- 
ment of a drug shall be deemed to be false if it is disseminated 
only to members of the medical profession, contains no false repre- 
sentations of a material fact, and includes, or is accompanied in 
each instance by truthful disclosure of, the formula showing quan- 
titatively each ingredient of such drug " 

The enforcement of the Federal Trade Commission Act rests 


instances, controversies may be settlni by stipulations between the 
Commission and respondents. 
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The United Sfetei Public Heolih Service: Among the many func- 
tions of the United States Public Health Service is the regulation 
of biologic products The Division of Biologies Control of the 
National Institutes of Health administers that part of the Public 
Health Service Act of 1944 which incorporates the former Viruses, 
Serums, Toxins and Analogous Products Act 

The control exercised by the Public Health Service Act extends 
only to biologic products which are defined as “any virus, thera- 
peutic serum, toxin, antitoxin, or analogous product applicable to 
the prevention, treatment, or cure of diseases or injuries of man ” 
By further definition, the term “biologic products" is extended to 
cover trivalent arsenical compounds Pentasalent arsenical com- 
pounds are controlled under the Federal Food, Drug, and Cos- 
metic Act by administrative agreement between the Public Health 
Service and the Food and Drug Administration 

The control exercised by the Public Health Service over biologic 
products IS through the inspection and licensing of establishments 
producing such products and by the examination and licensing of 
the products themselves. It is illegal, therefore, to produce any 
biologic product in an establishment that has not been duly 
licensed by the Public Health Service or to ship in interstate com- 
merce any biologic product for which a license has not been issued 
and which is not effective at the time of shipment. 

In order for a biologic product to be licensed under the pro- 
visions of the Public Health Service Act, it must meet the stand- 
ards prescribed by the Division of Biologies Control of the Na- 
tional Institutes of Health, and each batch must be tested for 
compliance with these standards The labels of these products must 
bear the proper name of the product, the name, address and 
license number o( the manufacturer, the lot number and the ex- 
piration date Under certain conditions, and in the case of certain 
products, additional information may be required to appear on 
the label. 

The United Stetet Treaury Deportment! The Bureau of Narcotics 
of the United States Treasury Department administers the Har- 
rison Narcotic Act This Act is part of the Internal Revenue Code 
and is primarily a taxing measure The Act provides for the pay- 
ment of certain taxes and the affixing of revenue stamps to lots of 
narcotic drugs 

Under the Harrison Narcotic Act, opium, cocoa leaves or any 
derivatives thereof or marihuana or any derivative thereof is 
defined as being subject to the Act Furthermore, by an amendment 
passed in 1946, the President may proclaim a drug as addiction- 
forming or addiction-sustaining upon a finding by the Secretary 
of the Treasury after due notue and an opportunity for a public 
hearing, and bring such a drug within the purview of the Harrison 
Narcotic Act Under this provision, the drug Methadon (amidone) 
was prnclaimed subject to the Act on July 31, 1947 

Although a tax measure, the Harrison Narcotic Act prescribes 
ngtd controls over the transportation and distribution of narcotic 
drugs Only physiaans duly licensed under this Act may prescribe 
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these drugs, and the form of such prescriptions and their handling 
is set forth in considerable detail. 

The Poif Office Deparimeet: The Fraud section of the post office 
under the direction of the Solicitor enforces the law pertaining to 
the fraudulent use of the mails. The use of the United States mails 
is a privilege and not a right and may be denied to those who use 
it for the purpose of defrauding the public. Therefore, the solicita- 
tion of customers and the shipping via the mails of drugs for 
which fraudulent claims are made may be the basis for the issuance 
of a “fraud order" and the suspension of all mail service to the 
guilty party Determination of the guilt is made by the Solicitor 
after a hearing before him in which the facts are presented. Re- 
peated violations or e^orts to avoid compliance with such fraud 
orders may lead to criminal prosecution in the Federal Courts. 

The United Siatet Pharmacopoehl Convention: Under the Gen- 
eral Committee on Revision, the United Slates Pharmacopoeial 
Convention issues at S-year intervals (formerly lO-ycar inter- 
vals) the United Stales Pharmacopeia. The United States Phar- 
macopoeial Convention is a pnvate body composed of representa- 
tives from medical schools, pharmacy schools, stale medical 
associations, state pharmaceutical associations, the American Medi- 
cal Association, the American Pharmaceutical Association, the 
American Chemical Society and many other scienlihe and trade 
associations and also various interested federal bureaus and 
departments. 

Under authority of the Federal Food, Drug, and Cosmetic Act, 
the United States Pharmacopeia Is an official standard for the 
products described therein. Products are accepted for inclusion in 
the Pharmacopeia by the Committee on Revision on the basis of 
demonstrated therapeutic value or pharmaceutic necessity. 

The American Phermaceufieol Assoehtion: The National For* 
mulary is issued by the Committee on the National Formulary 
elected by the Council of the American Pharmaceutical Associa- 
tion Admission of products to the Notional Formulary is based 
upon therapeutic value as well as upon the cTtent of use of the 
drug and the apparent need for oBaal standards of certain drugs 
not necessarily widely used 

Under authority of the Federal Food, Drug and Cosmetic Act, 
the National Formulary is an official compendium, and drugs 
described therein must meet the standards set forth in that 
publication. 


THE METRIC SYSTEM 

Formerly almost every country had its own system of wei^U 
and measures, a practice that resulted in much confusion The 
one system that is used almost universally and exclusively in the 
exact sciences is the metric system, which is based on the decimal 
system and has for its units the meter and the gram. 

The Council on Pharmacy and Chemistry has voted to use ex- 
clusively the metric system m any publication for which it has sole 
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responsibility. For this reason a table of equivalents will be pro- 
vided in each book for those who are familiar only with the 
apothecary system. 


Table of Metric Doses wHh Approximate 
Apothecary Equivalents 

The approximate dose equivalents in the following table repre- 
sent the quantities that would be prescribed, under identical con- 
ditions, by physicians trained, respectively, in the metric or in the 
apothecary system of weights and measures. 

When prepared dosage forms such as tablets, capsules, pills, etc., 
are prescribed in the metric system, the pharmacist may dispense 
the corresponding approximate equivalent in the apothecary sys- 
tem, and vice versa However, this does not authorize the alterna- 
tive use of the approximate dose equivalents given below for 
specific quantities on a prescription that requires compounding, 
nor in converting a pharmaceutical formula from one system of 
weights or measures to the other system, for such purposes exact 
equivalents must he used <see VSJ’ XIV Table, page 1019). 


Weights 
Approximate 
Apothecary 
Metric Equivalents 
30 Gm. =s 1 ounce 
15 Gm, =: 4 drachms 
10 Gffl. s 2yt drachms 

7.5 Gm = 3 drachms 
6Gm. = 90 grains 

5 Gm. = 75 grains 
4 Gm = 60 grains (1 drachm) 

3 Gm. = 45 grains 
2 Gm. = 30 grains drachm) 

1.5 Gm. = 22 grains 
1 Gm = 15 grains 

0 75 Gm. = 13 grains 

0 6 Gm.= 10 grains 

01 Gm. = lyi grains 
0.45 Gm = 7 grains 

0 4 Gm. — 6 grains 
03 Gm. = 5 grains 
0.35 Gm = 4 grains 
03 Cm =3 grains 
0.15 Cm = 2y grains 
0.12 Gm = 3 grains 

01 Gm.= 1)4 grains 
75 mg. =l)4K»ina 
60 mg. = 1 grain 
50 mg. = H Srxin 


Weights 
Approximate 
Apothecary 
Metric Equivalents 
40 mg. = srain 
30 mg. = Va grain 
25 mg. = fi grain 
20 mg. = Yj grain 

15 mg = K srain 
12 mg.= yi grain 
10 mg. = Yttnin 
8mg. = )igrain 
6 mg. = Ho grain 
5 mg. = Hs grain 
4 mg. = Hs grain 
3rog. = Hograin 
2 mg = Ho grain 
13 mg = Ho grain 
1 2 mg = Ho grain 
1 mg. = Ho grain 
08 mg. = )^ grain 
06 mg. = Hoo grain 
05 mg. = Haograln 
04 mg. = H 50 grain 
03 mg. = Hw grain 
0 25 mg. = Hso grain 

0 2 mg. = Hoo grain 
015mg. sHiMgnin 

01 mg. = Hwgr3in 
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Table of Metric Doses wHh Approximate 
Apothecary Equivalents — Continued 


Liquid Sfeaiures 

Liquid Mtoiures 

Approximate 

Approximate 

Apothecary 

Apothecary 

Metric Equivalents 

^^ctr^c Equivalents 

1000 cc. = 1 quart 

3 cc. = 45 minims 

750cc = I'/j pints 

2 cc. = 30 minims 

500 cc = 1 pint 

1 cc. s 15 minims 

750 cc =; 8 i1 ounces 

0 75 cc. =: 12 minims 

200 cc =c 7 (I ounces 

0 6 cc. =; 10 minims 

100 cc —iyin ounces 

Oi cc.= 8 minims 

50cc. = ISj fl ounces 

OJ cc. = 5 minims 

50 cc. = 1 H ounce 

0 25 cc. = 4 minims 

15 cc. = n ounce (4 fl drachms) 

02 cc. = 3 minims 

lOcc. = 2M dradims 

0 1 cc. = lf5 minimi 

8 cc = 2 fl drachms 

006 cc s 1 minim 

5cc = 75 minims (IJ4 fl.drachms) 

005cc 5s ?4 minim 

4ec. = 1 fl. drachm 

0 OJ cc minim 


1 Tfoyor Apolhwarvoonce=5 I prams (Cm ) 

1 Avoirdupou ounce = prams (Cm ) 

I Avoirdupois pound = 45j 6pr3ms (Cm ) 
fn'OTE—i eubie cmrimerer fe< J u the epprojimate efuhclenl cj 
a msUtltier (ml.). 
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Agents Used in Allergy 


This chapter deals with prophybctic and therapeutic agents that 
are capable of controlling allergic phenomena Only the histamine* 
antagonizing compounds arc described here Food, epidermal and 
other allergenic extracts arc exempted trom inclusion in AVui and 
.Sono^iia! Jienifdtfs. For reference to such products formerly in- 
cluded. see A’JV'J? 19S0 Sympathomimetic agents of value for this 
purpose arc described in the chapter on autonomic drugs, and 
cortisone and related compounds are described in the chapter on 
hormones and synthetic substitutes, hosvever, their use in the 
treatment of allergy will be discussed briefly in this chapter 

Agents used in the prevention and treatment o! allergic mani- 
festations may evert their action in one of several ways, These 
are chiefly by producing sed.'ilion, vasoconstriction, bronchial re* 
Uvation, and Iiciuefaction of bronchial secretions and by competi- 
tion nith histamine, by desensitization and by modification of 
tissue reactivitv 

/oioconilriclorj.— Among the most effective drugs in the symp- 
tomatic treatment of allergy arc the vaMxon'trictors. These include 
such drugs as epinephrine, ephedrinc, racephedrine, phenylpro- 
panolamine, naphazolinc and amphetamine. Their action is pri- 
marily a cori'i.ictiaa of the bloM tessels and a diminution 0 / 
further erudition of llutd> in the lb«uc responsible for the par- 
ticular allergic symptoms Some of these vasoconstrictors are also 
good bronchodilators The most potent of these drugs is epi- 


anaphylactic shock and angioneurotic edema of the larynx Since 


for the reiicf of asthma Jl has the disadi antage, houever, of 
causing a local vasoconstricting action in the throat and, subse- 
guently, possible harmful effect on local ti-sue In recent yean 
this drug has been supplanted largely by isopropyl epinephrine 
(or inhalation therapy 

Sympatho'niinttfti — Cphrdrine is the most useful of the sym- 
pathomimetic drugs given orally Its effect Is of several houn 
duration but is not as inlen-c as that of epinephrine It tends 
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to produce the same side actions as epinephrine but in a more 
moderate decree. In men who might have prostatic hypertrophy 
It may produce difficulty in urination Racephedrine has a less 
potent action than ephednne and also lesser side actions. Phenyl* 
propanolamine is still less potent than either of the above but 
can be used as a substitute when the ephedrine compounds are ob* 
jectionable These drugs, as well as naphazoline, amphetamine and 
others, ha%e been employed topically, particularly in the nose, for 
their decongestive effect They are useful in sinus infections for 
promoting drainage, in clearing the nasal passages in the acute 
cold and occasionally in allergy* for an acute blocking of the nasal 
passages They should not be used, however, in persistent nasal 
allergy or m other forms of chronic rhinitis In such conditions 
the almost inevitable effect is to produce a rebound action of the 
mucosa, that is, an increased congestion after the constricting effect 
wears off, thus promoting a vicious cycle. In such cases it is much 
better to substitute (he antihistamines or other oral drugs. 

Branehodilofon . — Among the bronchodilator drugs free from 
vasoconstrictor action, aminophyllme has been one of the most 
useful It is most effective when administered intravenously*, less 
effective rectally and least effective orally. Intravenously it will 
often supplement the action of epinephrine or even be effective 
when epinephrine has failed In acute anaphylactic shock it should 
be guen to supplement epinephrine therapy. Its use in conditions 
other than asthma or anaphylactic shock is questionable. Amino* 
phylline may cause nervousness from cerebral stimulation. It is 
also a gastric irritant Other xanthine derivatives also may be 
useful as bronchodilators. Other bronrhedihtors such as atropio* 
or stramonium are rarely useful, probably since the effective dose 
cannot be achieved because of toxic effects However, inhalation 
of the smoke of ignited, dried stramonium combined with potas- 
sium nitrate may produce effective relief of bronchospasni. In 
recent years isopropyl epinephrine has been used extensively In 
tbe relief of asthma It is administered chieSy by inhalation of a 
spray or dust and at times by sublingual pellets Its greatest ad- 
vantage is that it has no pressor effect, although it does produce 
cardiac stimulation and cerebral excitation. 

lodidei . — In addition to bronchospasm and edema of the mu- 
cosa, another mechanism in asthma adding to the bronchial ob- 
struction is the hypersecretion of tenacious mucus by the bronchial 
glands. The iodides constitute the most effective remedy for this 
phase of asthma. The action of tbe iodides i$ to stimulate the 
bronchial glands to secrete a thin discharge, thus alleviating the 
plugging effect Iodides usually are given orally in solution in the 
form of the potassium sale. If gastnc irntation is produced, enteric- 
coated tablets may be employed. Although true allergic reactions 
to iodides may occur {consisting of fever and serious drug erup- 
tions), most side effects are not allergic. They are of the nature 
of toxic reactions that would occur in virtually anyone who 
received large doses. In the approximate order of frequency these 
reactions are gastric irritation, acneform eruptions, rhinorrhea, 
nasal blocking, sinus congestion, edema of tbe eyelids and swelling 
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of the salivary glands The use of iodides for asthma in the 
presence of pulmonary tuberculosis has been regarded as dangerous 
although the evidence for this is not conclusive. Experience indi- 
cates that there is very little possibility of such a hazard if anti- 
tuberculous drugs are employed concurrently. When iodides are 
not tolerated, expectorants such as ipecac, ammonium chloride or 
apomorphine may be of some help. 

Sedatives. — Sedation in allergic disease may be employed for 
several purposes* to obtain test, to allay apprehension and to 
counteract the stimulating effects of epinephrine, ephedrine and 
aminophylhne The possibility of cutaneousallergy, such as morbilli- 
form ra^es and fixed drug eruptions, from barbiturates must be 
considered For sedation, particularly in asthma, chloral hydrate 
IS more effective Opiates generally are contraindicated in itching 
dermatoses and in asthma. Morphine or codeine may increase 
pruritus Although morphine may allay apprehension in asthma, 
Its depressing effect on cough and respiration may make the 
asthma v>orse Experiments with animals indicate further that 
morphine U a bronchoconstrktor Codeine and meperidine are less 
objectionable, but their desirability usually is outweighed by the 
hazards of their use 

Normonei.^Corticotropin, cortisone and hydrocortisone have 
assumed an acthe role in the treatment of some of the allergic 
diseases Their effect is to modify the reacting tissue so that it 
responds less to the antigen-antib^y reaction Corticotropin must 
be given intramuscularly and, at times, intravenously Cortisone 
may be administered orally, in addition to intramuscularly 
Recently the free alcohol of cortisone also has been administered 
intravenously These hormones have their chief use in treating 
temporary severe allergic manifestations such as acute status astb- 
maticus, very severe and short-term seasonal asthma and hay 
fever and severe drug and scrum reactions of the delayed serum 
sickness type Corticotropin and cortisone also have been used 
for protracted periods, particularly in cases of chrome asthma. The 
doses, methods of administration, onset of relief and precautions 
for use are about the same as described in the chapter on hormones 
and synthetic substitutes It should be noted espeaally that the 
initial and maintenance doses of cortisone or corticotropin may 
have to be higher in allergic conditions than in other conditions. 
Withdrawal of cortisone must be gradual to avoid serious relapses. 
These drugs should not be used in place of simple palliative ther- 
apy, such as antihutamines, epinephrine or ephedrine, nor em- 
ployed as a short cut for diagnosis of the allergy’ Q<}r as a substi- 
tute for dcsensiUzalion Neither ate they effective in anaphylactic 
reactions. These hormones have an important place in the treatment 
-It...... u .. ....i-., and caution they can result 

■ • In therapy more recently. 

■ ■ ■• • ' • • ve to cortisone when given 

• • ■ • some that the dose required 

• • ever, in ointments of I to 

; , ' ■ • has proved to be highly 
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effective in localized cutaneous Ic«ion5, such as atopic dermatitis, 
contact dermatitis and insect bites. 

Allergenic fitrocfi.— Matcriab suspected of causing allergic mani- 
festations arc conimonl)’ u'cd either for diagnostic or immunizing 
procedures These consist mami}' of extracts of air-bome pollens 
and molds, dandruffs of animals hou«c dust, some miscellaneous 
inhalants, focds and contact sub tances All of the antigens (except 
the contactants) arc extracted mth an aqueous medium, u'ually 
with cither saline, gl>cerin, dextrose or Coca’s solution added, and 
an antiseptic These antigenic extracts are employed diagnostically, 
cither by scratch or mtradcrmal technic and, at times, by mucous 
membrane testing On the skin a diagnostic reaction consists of an 
urticarial uheal occurring in a few minutes A po<iti%e reaction 
must be checked clinicaliy before it can be accepted as a cause of 
the patient's complaint Often (he offending agent, such as feathers, 
dogs or food, can be removed If this cannot be done for certain 
inhalants, such as pollen, mold and dust, desensitization therapy is 
advisable It < ‘ ‘ ‘ ■ 

beginning wi 
desensitizalio 

patients, but treatment usually must be continued over a period 
of one to several years In many such instances, remissions of 
one to several years often occur after discontinuance of therapy. 
Oesensitization is the only therapeutic method in allergy thus far 
which offers the hope of lasting results 

In contact dermatitis, diagnostic tests are made by the patch 
methods with raw materials, such as plants and textiles, or with 
solutions or extracts In plants, such as poison ivy, primrose and 
ragweed, it is the ether-soluble, net the water-soluble, fraction 
that is responsible for the dermatitis The patch test consists of 
permitting (he material to stay on the slun for 24 to 48 hours. 
A positive test consists of redness, swelling and, frequently, vesicu- 
lation As with the scratch and intradermal tests, the patch test 
must be used cautiously to avoid systemic reactions. 

HISTAMINE-ANTAGONIZING AGENTS 

Acf/ofls.— The knowled"" • •- • • • 

stance is released in the ' ' 

development of compou ' 

compounds must be re ‘ 

specific methods in the • ' 

general attributes of this 
cussed here briefly, the 
monographs on each drug 

These drugs, ' .... . • ,a]iy 

or intravenousi • > and 

bronchospasm nine 

whcaling on hi • Heal 

strip of the guinea pig jn vitro. They prevent e.xperimental hista- 
mine asthma in man and hypotension due to histamine in the cat 
and dog Some actions of fatstamine, such as the stimulation of 
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salivation and gastric secretion, are not inhibited by the antihista- 
mime drugs. These compounds also have antianaphylactic proper- 
ties, but the doses required arc greater than those necessary to 
inhibit histamine shock All have local analgesic action and they 
may dimmish capillary permeabDity to substances other than 
histamine None oi the antibistanumc agents, however, can take 
the place of vasoconstrictors, such as epinephrine and ephcdrinc, 
applied locally. 

l/sts — ^The antihistamine compounds have the greatest thera- 
peutic effect on nasal allergies, on seasonal hay fever more than on 
perennial vasomotor rhinitis Relief is most probable from mild 
hay fever and predominantly sneezing symptoms, in the first part 
of the season, in a mild season, in favorable weather and m locali- 
ties of low pollen or mold spore counts. Severe symptoms, advanc- 
ing season, a heavy season and high pollen or spore counts diminish 
results The drugs are of bttle use in the relief of nasal blocking, 
particularly common at the end of the season, and postseasonally. 
They do not prevent or effectively relieve the asthma that fre- 
quently complicates hay fever Their effect is entirely palliative 
Hay fever usually is treated roost effectively by desensitization 
supplemented by the use of anlihistammic drugs nhen needed 

The antihistaminic drugs are useful in prevention and treatment 
of systemic allergic reaction to injections of allergenic substances, 
but such remedies as epinephrine, ephedrine and aminophylhne are 
more active and, therefore, more urgently indicated In relief of 
the dyspnea of asthma, particularly tbe acute paroxysm, the hista- 
mine antagonists are ineffective except as supplements to these 
other remedies Spasmodic bronchial cough without dyspnea, most 
frequently encountered as a manifestation of allergy in children, 
often responds to ancihistaromic drugs. 

Urticaria, angioneurotic edema, serum sickness and reactions 
from penicillin, streptomyan, sulfonamides and other drugs usu- 
ally are helped by the antibistaminic drugs The pruntus is benefited 
most, edema less and serum sickness least Other itching skin con- 
ditions among those frequently benefited by these drugs adminis- 
tered internally are atopic dermatitis (flexural eczema), contact 
dermatitis, pruritus am and vuUae, generalized pruritus and insect 
bites, however, local application may give rise to serious sensitivity 
reactions. Dosage required for relief increases with the severity of 
symptoms 

Adminitfrefion . — Antihistaminic drugs usually are given orally. 
The range of adult doses is 2 to 100 mg, depending on tolerance, 
response and the individual drug Tbe dose should be the smallest 
adequate to relieve symptoms Optimum effect usually occurs 
1 hour after ingestion, the effect lasting from 3 to 6 hours with 
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or mustard. Some dru^ in (hb group aUo may bo administered 
subcutaneously and in conjunction nith allergenic extracts used 
for desensitization or other injectable remedies to svhich scnsithniy 
has developed or its anticipated. 

ToxioVy.— 'All the antihistaminic drugs produce undesirable side 
reactions. The incidence and ses'erity of these toxic actions and the 
dose required to produce them sary with each drug. People differ 
in sensitivity to the toxic actions of the group as a whole, and also 
in their response to particular drugs Thus, certain penons may 
tolerate better a drug that has a high index of toxicity than one 
that has a lower index. 

The most common untoward action is sedation. Thb varies from 
mild sedation to deep sleep, depending on the particular drug, the 
individual response and the dose Inability to concentrate, dizziness 
and disturbed co-ordination are related to sedative action. After 
the antihistaminic drug has been used for 2 or J days, sedation 
frequently disappears If the problem la not soUed In thb way, cor 
by the substitution of another antihistaminic compound, conjoint 
use of a cerebral stimulant such os meihamphctamine or ampheta* 
mine may b: advbable 

In some persons these drugs may produce such symptoms of 
excitation as insomnia, tremors, nervousness, palpitation and csen 
convulsions The side actions next m frequency are lassitude and 
muscular weakness, and then gastro-intestinal disturbances. The 
latter include various gastric discomforts, intestinal pain and dur> 
rhea. Anorexia occurs often, as a result of both central nervout 
system disturbance and gastric irritation Dryness of the mouth, 
throat and nose are common; although blood dyscrarbs are rare, 
they too haxe been reported. Local application of dermatologic 
preparations for the relief of itching associated with either allergic 
or nonallergic dermatoses is of limited value and frequently b out- 
weighed by local sensitivity reactions to the antihbtamines. 

Since prolonged use of these drugs eventually may produce other 
toxic xbcerai effects, patients under continuous treatment should 
be examined periodically. There also is evidence that continued use 
of antihistaminic drugs leads to decreased effectiveness (tolerance). 

ANTAZOLINE HYDROCHLORIDE.U.S.P.— AnJiiflnt HydrocMo- 
rida (CtSA) •^2-(N-BenzylaniIinomcthyI)'2-imidazoIine hydrochlo- 
ride — “Antazoline Hydrochloride, dried at lOS* for 3 hours, 
contains not less than 98 per cent of CxtHioNj HCl.” l/SJ*. The 
structural formula of anlazoline hydrochloride may be represented 
as follows: 



Hytical Proper/iei.— Antazoline hydrochloride forms white, odor- 
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less crystals with a bitter taste. It melts with decomposition be- 
tween 232 and 238* It is sparingly soluble in alcohol and water 
and practically insoluble in benzene and ether. A 1 per cent solution 
has a pH between 5 6 and 6 6. 

Actions and Uses , — See the general statement on histamine- 
antagonizing agents The therapeutic action of antazchne hydro- 
chloride is weaker than that of mo«t of the other antihistaminic 
drugs. It has particular virtues, however, in that it is milder and 
less irritating to tissues than ether drugs of this group. Approxi- 
mately 20 per cent of pabents exhibit some side reactions, the 
most common of which are nausea and drowsiness 

*■ ' --. 1 t.. -•---t.i-.-j be ap- 

pli* ■ ■ • • some 

ioc itained 

wi ■ ■ active 

constriaiuii ui me uiuuu vessels is lacKuig, suui laimeuuie relief 
as may be occasionally observed probably is the result of slight 
local anesthetic activity. 

Ooioge. — Orally, as tablets, 100 mg. is given four times daily. If 
adequate response is obtained, the dosage may b: reduced to 
100 mg twice daily 

For nasal application, an 0 5 per cent solution in botonic sodium 
chloride may be instilled in the nose, or administered intranasally 
by a suitable nebulizer every 3 to 4 hours The frequency of ad- 
ministration should be governed by response. 

CiBA PllABMACEUTICAl PnODVCTS, InC. 

Natal Solution Antistlna Hydrochloride 0.$%: 15 ce. dropper 
bottles A solution containing S mg. of antazoline hydrochloride 
in each cubic centimeter. 

Tablats Antlitine Hydreehtorlde: 0.1 Gtn 

tr S. flint 2.4*9, UU V S txvltmasl 4S2.4S7. 

ANTAZOUNE PHOSPHATE.--An1it>ine Phosphate (Ciba) — 2- 
(N-Benzyl3nilinomethyl)-2-inudazoline phosphate — ^The structural 
formula of antazoline phosphate may be represented as follows: 



Phf steel Properlits — Antazoline phosphate is a white, odorless, 
cr>stalline powder with a bitter tacte It meits with decomposition 
between 194 and 198* It is soluble in water, sparingly soluble in 
methanol and practically Insoluble in benzene and ether. The pH 
of a 2 per cent solution is about 4 5. 

Actions and l/sei.'— Sec the general statement on histamlne- 
antagonuing agents and the monograph on antazoline hydro- 
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chloride The phosphate is preferable to the hydrochloride for 
ophthalmic application in the management of ocular allergies be- 
cause it produces less smarting and stinging Systemic therapy by 
oral administration of antazalinc hydrochloride sometimes is de- 
sirable to supplement local treatment in the eye. 

Doiogs . — A OS per cent isotonic solution of antazoline phos- 
phate IS employed for instillation in the eye. One or 2 drops arc 
Instilled m each eye every J or 4 hours or less frequently as 
required to relieve symptoms. 

CiBA Pbarjiacevticai Products, Inc. 

Ophthalmic Solution Antisfino phosphate 0.5%: IS cc. dropper 
bottles A solution containing 5 mg. of antazoline phosphate in each 
cubic centimeter. Preserved with 0006S per cent methylparaben and 
0 OOJS per cent propylparaben. 

U. S patent 2.449.341 U S trademark 432.457. 


••• ’ •; ■ • '‘cNEn.).— 

• • • maleate. 

• be repre- 


'=/\ ^ 

CM-0-CH^H,NKHJ, • HO-C-CMSCH-C-CH 

O' 

P/iysIeot Properties . — Carbinoxamine maleate is a white, cdorless, 
bitter, crystalline powder with a melting point between 116 and 
119®. It is very soluble ui water, freely soluble in alcohol and in 
chloroform, and very slightly soluble in ether. The pH of a 1 per 
cent solution is between 4 6 and S.l. 

Actions and t/sej.— See the genera! statement on bistamine- 
antagonhing agents. Carbinoxamine maleate has as potent an anti- 
histamine action and as low an inadence of side effects as has any 
other previously employed histamine antagonist At its antihista- 
mine level of action the drug exhibits comparatively weak atropine- 
hke anticholinergic activity or ganglionic blockade in experimental 
animals, and it is not likely to produce cardiovascular or respira- 
tory manifestations of such effects in human beings. It does not 
potentiate epinephrine or exhibit local anesthetic action 

Dosage . — Carbinoxamine maleate is administered orally. The 
usual effective dosage for adults is 4 mg , three to four times 
daily. Larger doses of 6 to 8 mg usually are tolerated if needed 
to produce the desired antihistamimc effect. Children over 6 years 
of age usually respond to oral doses of 2 mg., three or four tunes 
daily; smaller doses may be required for younger children. 
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McNeo, Laboratories, Inc. 

Elixtr C[7$Hn MaUdte: 473 cc. and 3.78 hter bottles. An elixir 
containing 0 8 mg of carbinoxamine maleatc in each cubic centi- 
meter. Preserved with 0.1 per cent sodium benzoate and 0 02 per 
cent propylparaben. 

Tablet! Clliiln Maleate: 4 mg 

CHLORCYCLIZINE HYDROCHLORrD£-U.S.P.— Di-Paralene Hy- 
dfochloride (Acbott) — l-(P-ChIorobenzhydryl)-4-methyIpipera- 
zine hydrochloride. — “Chlorcyclizme Hydrochloride, dried at 105* 
for 3 hours, contains not less than 98 per cent of CisHaiCIXj HCl ” 
VSJ’. The structural formula of chlorcyclizme hydrochloride may 
be represented as follows. 



PAyjfeol Preperh’et.— Chlorcyelizinc hydrochloride is a white, 
odorless, crystalline solid with a bitter taste. It melts between 222 
and 727*. One part of chlorcyclizme hydrochloride is soluble In 
1.6 parts of water, in 104 parts of alcohol and m 3 6 parts of 
chloroform, and is practically insoluble in benzene and ether. The 
pH of a 1 per cent solution is between 50 and 5 5 
Aefioni Odd (/let.— See (he general statement on histamine- 
antagonizing agents Chlorcyclizme hydrochloride has prolonged 
action and low incidence of toslc eJTerts. 

Oosoge.— A dose of 50 mg. is given orally two or three times 
dally. 

Abbott LABOUTORrzs 

Tablafi Oi>Paralen« Hydrochlorlda: 25 and 50 mg 
U S pjttnl ?,OS0.4SS U S trademark S49,I<S. 


mula of cblorothen citrate may be represented as follons; 



a c-OH .0 

OH 
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Physical PfOperHes. — Cblorothcn citrate is a white, practically 
odorless solid. It melts between 116 and 118". It h very sHphlly 
soluble in ether The amounts that dissolve in the following 
solvents to form 100 cc of solution are 2.5 Gm. in alcohol and 
4.7 Gm. in water. When sodium hydroTi'de T.S. is added to a 1 per 
cent solution, the free base is obtained as an oil. The 1 per cent 
solution is clear and colorless, and has a pH between 3 9 and 4.1. 

Aefions and Uses. — See the general statement on histamine- 
antagonizing agents. 

Dosage. — The average adult dose is 25 mg administered orally. 


Whittier Laboratories 
Teblfllt Chlorothen Cifral*: 2S mg. 

CHLORPHENIRAMINE MALEATE.U.S.P.— Chlor-Trlmefon Maloate 
(SciiERiNC). — 2-lp-Chloro-ft-(2-dimethyIaminocthyl)bcnzyl]pyri' 
dine maleate — Chlorpropheopyridamine Maleatc. — "Chlorphenira- 
mine Malealc, dried at 105* for 3 hours, contains not less than 
98 per cent of CioHjoCINt C<H404.” USJ* The structural formula 
of chlorpheniramine maleate may be represented as follows. 


- 0 \ 

CHCHjCHeNfCHJt 


HO-C'CHsCH-C^Ori 


Physical Properties. — Chlorpheniramine maleate is a white, crys- 
talline solid that melts between 130 and 135®. One part of 
chlorpheniramine maleate is soluble in 3 4 parts of water, in 
10 parts of alcohol and in 10 parts of chloroform and is slightly 
soluble In benzene and ether. The pH of a 1 per cent solution is 
about 4.8. 

Aclions and Uses . — See the general statement on histamine- 
antagonizing agents. Chlorpheniramine maleate has good thera- 
peutic efficacy and low incidence of side effects It is comparable 
in therapeutic efficacy to other antihbtaminics although adminis- 
tered in very low dosage. The effect of the drug may be prolonged 
by administering a special repeat action tablet form containing 
twice the average single dose, one-half of which is contained m 
an enteric-coated core to delay absorption. 

Dojoje.— The average oral dose for adults is 2 to 4 mg. A spe- 
cial repeat action tablet containing a total of 8 mg., half of which 
is enclosed by an enteric-coated core to prolong the action of the 
drug, may be administered to adults at intervals of 8 to 10 hours 
during the day and once at bedtime. 

SCHERINC CORPORATIO.V 

Syrup Chlor-Trimefon Maleate: 473 CC. and 3.78 liter bottles. A 
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flavored solution containins 0 S mg. of chlorpheniramine maleate 
in each cubic centimeter. 


Tableh Chfor*Trimelon MataatA: 4 mg. 


Repetabi (Repeaf Aefhn Tablets) Cfilor-Trimaten Maleats; 8 mg 
U. S patent 2, S67.24S U. 8 Uadenutk S40.718. 


DIPHENHYDRAMINE HYDROCHLORIDE-U.S.P.— Benadryl Hy 
dfoeblofide {Parke, Davis). — 2-(Beniohydr>'loxy)-N,N-dimethyl. 
ethylammc hydrochloride — “Diphenhydramine Hydiochloride, 
dried at 105* for 3 hours, contains not less than 93 per cent of 
CjtHeiNOHCl." VJ.P. The structural formula of diphenhydra* 
mine hydrochloride may be represented as follows: 


o> 

O' 


soluble m benzene and ether. 

Aetiofli ond 'See the general statement on histamine'' 

antagonizing agents In addition to its antihistaminie activity, this 
compound has moderate antispasmodic action, but the usefulness 
of this effect is limited to the relief of bronchial spasm It produces 
a high incidence of sedation when used in full therapeutic doses. 

Ooiage.— The average adult dose b SO mg orally, three or four 
limes dally Parenteral therapy should be used only to alleviate 
severe symptoms An initial test dose of 10 mg should be edminis* 
tered parenterally If sedation is not severe, subsequent doses may 
be Increased to 20 to SO mg every 2 or 3 hours. 

Parse, Davis &. Coupaky 

Capsules Benadryl HydreeMorlda: 25 mg. 

Elisir Benadryl Hydrochloride: 473 cc bottles An elixir contain- 
ing 2 5 mg of diphenhydramine hydrochloride in each cubic centi- 
meter. 

KepieeU Benadryl HydrocMorida: 50 mg. 

Powdar Benadryl Hydroehlorida; 14.17 Cm vials. 

Solution Benadryl HydrocMorida: 10 CC. Steri-Vials. A solution 
containing 10 mg. of diphenhydramine hydrochloride in each cubic 
centimeter 

U S patent 2.421,714. U. S tridenurk 414,212, 
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DOXYLAMINE SUCCINA7E.U.S.P.— Docapryn SucclMte (Mer* 
sell). — 2-la-(2-Dimeth>hininoclhoxy)-o-methylben:yl]pyridine 
succinate. — "Doiylamine Succinate, dried in a vacuum desiccator 
over phosphorus pentoxide for 5 hours, contains not less than 
98 per cent of CnllaaNaO CiHtjOt ” USJ*. The structural for- 
mula of doxylamine sucanate may be represented as follows: 


C-0-CHjCHaN(CH,|, • HO-C-CH,CH,C-OH 


Phytical ^roper//e>. — Doxylamine succinate is s cream to white 
powder with a characteristic odor It melts between 100 and 104*. 
It is very soluble in water, freely soluble in alcohol and chloroform 
and slightly soluble In benzene The free base is obtained as an oil 
upon the addition oi sodium hydroxide T S to a 5 per rent solution 
of doxylamine succinate A 1 per cent solution of doxylamine succi- 
nate has a pH between 4 9 and 5 I 
Aefient and Utej.— See the general statement on histamine- 
antagonizing agents Doxylamine succinate produces a high Inci- 
dence of sedation when used in full therapeutic doses. 

Deteg*.— -The initial dose should be 12 5 mg. oraliy; this may be 
Increased until the desired response is obtained or side eHects be- 
come pronounced The average adult dose is 12 5 to 25 mg. 

The Wm S Merrell Cojipakv 
Syrup Deeapryn Succinate: 47^ cc bottles. A syrup containing 
1.25 mg. of doxylamine succinate in each cubic centimeter. 

Tablets Deeapryn Succinate: 17.5 and 25 mg. 

U. S. trademark 410.424. 

METHAPHENILENE HYDROCHLORIDE-N.F. — Dlatrlne Hydro- 
chloride ( Warner -Chilcott). — N,N-DimethyI-N'-(«-thenyl)-N- 
phenylethylencdiamine bydrocblonde — "Methaphenilene Hydro- 
chloride, dried at 105* for 4 hours, yields not less than 97.5 per 
cent and not more than 102 5 per cent of C15H20N2S.HCI." iVF. 
The structural formula for methaphenilene hydrochloride may be 
represented as follows. 




l-CH,CHtN(CH,)j • HCI 


Physical Properfhs . — Mcthapbeniiene hydrochloride is a white to 
pale yellow, crystalline powder with a faint odor It melts between 
154 and 189°. It is soluble in water, sparingly soluble in alcohol 
and chloroform and practiatUy insoluble in ether. The free base 
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is obtained as an oil upon adding sodium hydroxide TS to an 
aqueous solution of methaphenUeoc hydrochloride A 2 per cent 
solution of methaphemlcne bydrodiloridc has a pH between 4 8 
and 5.6. 

AcVons end Utes . — See the general statement on histamine, 
antagonizing agents Methaphenilenc hydrochloride is therapeuti- 
cally effective and induces low incidence of side reactions It has a 
moderate tendency to cause gastro-inlestinal irritation. 

Doioge — The average adult dose Is 50 mg As with other anti- 
histaminic drugs, the dose used should be the smallest that will 
relieve symptoms 

WarneR'Chii-cott LABORATORits, Dwisiov Of War.ver-Hudnut, 
Ikc 

Tablets Oiatrlne HydroeMorfde: 50 mg 

U. S ra»ni, 2.526.943 U S trademark 506.769 


as follows. 


D 


O' 


• HCI 


Physiee! ProperUtt. — hfetbapyrilene hydrochloride is a white, 
crystalline powder with a faint odor It melts between 159 and 
162”. It IS very soluble in water, freely soluble in alcohol and 
chloroform and practically insoluble in benzene and ether. The free 
base is obtained as an oil on the addition of 5 per cent sodium 
hydroxide Co aqueous solutions of methapyrilene hydrochloride. A 
5 per cent solution of methapyrilene bydrochloride has a pH be* 
tween 5.9 and 6.4. 

Aefiont and Uiti — See the general statement on histamine- 
antagonizing agents The incidence of sedation is low with metha' 
pyrilenc hydrochloride 

Hoioge. — The average adult dose is SO to 100 mg orally. 
Aodott Laboratorim 

Teblitt Thtnylana HydroeMorlda* 25 and 50 mg, 

U S patent 2,5SI.868 U S Iradcnurk 434,475. 

Btvt Ltst CneuicAL Coupant 

ElUJr MefbapyrlUn* HydroeWorWa: 475 ec. and 5.78 liter bottles. 
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An elixir containing 6.76 mg. of methapyrilene hydrochloride in 
each cubic centimeter. 

Tablets Methapyrilene Hydrochloride: 50 mg. 

The S. E. Massenciix Company 
T ablets Semllco*) Hydrochloride: 50 and 100 mg. 


6 hours, contains not less than 99 0 per cent of C 2 oH 3 .iN 204 .’’ fV f". 
The structural formula of phemramine maleate may be represented 
as follows; 


Ox 


CHCHjCM,N(CH,)2 


C^OH 

CH 

t’H 

'^0 


Wysiee/ froperWes.— Phenlramine maleate is a white solid with 
a faint aminclike odor It melts between 104 and 103*. It is very 
soluble in alcohol and water, but only slightly soluble In ot”*®*’* 
and ether. A 1 per cent solution has a pH between 4.3 and 4.9' 

Aef/ont and Uses.— See the genera) statement on histamine* 
antagonising agents. 

Dosage.— Pheniramioe maleate is administered orally in dosage 
expressed in terms of the base' 1 mg of pbenlramine is equivalent, 
on the basis of molecular weight, to approximately 1.5 mg. ol 
phenlramlnc maleate. 

The usual adult dose is 25 mg, three limes daily; children, 
according to age, may be given from 5 to J5 mg. three or four 
times daily. 


ScHERiNC Corporation 

Elixir Trlmeton Maleafe: 473 cc. bottles. An elixir containing I.5S 
mg. of pheniratnme maleate in each cubic centimeter. 

Tablets Trimefon Melcafe: 37.5 mg. (equivalent to 25 rog. of 
pheniramine). 

U. 5. patent 2,567,245. U S. trademark 609,760. 

PYRILAMINE MALEATE-U.S.P.— Neo-Anferqan Maleate (Sharp & 
DoBXfE). — Paramlny' •' »'• -* • 

(CoiUMBUS)-^ — Star • » ■ 

Maleate (Bowman . . • 

methylaminocthyJ) ; • 

“Pyrilamine Maleate, dried in a vacuum desiccator over phospho- 
rus pentoxide for 5 hours, contains not less than 98 per cent ol 
Ci7H23N30.C4H404.'’ [/JJ*. The structural formula of pynia- 
mine maleate may be represented as follows. 
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9CHj 



j^^^-N-CHaCHjN(CHj), • MO^C-CHzCH-C^H 

Phytkol Propetfki . — Pyrilamine nuleate is a white, crystalline 
powder with a faint odor. It melts betw'een 100 and 102*. It is 


amine makate is clear and colorless, or nearly so, and has a pH 
between 4 J and SJ. 

AefiOBi and Uits . — See the general statement on histamine- 
antagonizing agents. The incidence of sedation is low with pyrila- 
mine maleate. 

DQ>a9«.--The average adult dose is 25 to SO ing. three to four 
times daily, 

Tub Bowman Bros Drug Company 

Tablets Staiemin Malaate: 25 rog. 

Bupitncton’s Inc. 

Tablets Pararninyt Malaate: 50 lOg. 

TQC COLVMBUs PnARMACAL COMPAKV 
Tablets Pyramal Maleate: SO mg. 

Paul B Eiaia CouPANif 
Tablets Pyrilamine Maleete: 25 tng. 

The Evron CoMPA.Hr, Inc 
Teblets Pyrilamine Meleate: 25 mg 
KtiTii-VierOR Fuarmacal Company 
Tablets Pyrilamine Malaate: 25 and 50 mg. 

Physicians’ Druo & Supply Company 
Tablets Stangen Maleate. 25 and 50 mg. 

RAYStER PHARSfACAIi COMPANY 

Syrup Pyrilamine Malaate: 475 tc. and 5 78 liter bottles. A syrup 
containing TJ mg. of pyrilamine maleate in each cubic centimeter. 

Tabitls Pyrilamine Malaate: 25 and 50 tng. 

WiLLuM H. RoRER. Inc 
Tablets Thylogan Maleala: 25 and 50 mg. 
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Sharp & Dchme, Division of Merck & Co , Inc. 

Tdbleis Noo-Anlorgan Malcate. 25 and 50 mg. 

U. S tfaclemark 430,9^0 

THONZYLAMINE HYDROCHLORIDE-U S.P.— Neohetramlna Hy- 
drochloride (Nepera) — 2-I(2-Dimethylaminoethyl) (^-methoxy- 
benzyI)aiTiino]pyrimidjne hydrochlonde — “Thonzylammc Hydro- 
chJonde, dned at 1C5* for 2 hours, contains not Jess than 98 pei 
cent of CicH2>N40.HC1 ” VST The structural formula of thon- 
zylamine hydrochloride may be represented as follows: 


OCHj 



O CH, 

-N-CH,CH4N(CH,), • HCI 


Physical Prop«rt/ej.--Thonzylamine hydiochlorlde is a white, 
crystalline powder with a faint odor. It melts between I7i 
176* It IS very soluble in water, freely soluble in alcohol and 
chloroform and practically insoluble m ether. The free base Is 
obtained as an oil upon the addition of 5 per cent sodium hydrox- 
ide to aqueous solutions of thonryiamine hydrochloride A 2 per 
cent solution of thonrylaroine hydrochloride has a pH between 
5 I and 5 7. 

Actions end Uses. — See the general statement on histamin** 
antagonijjng agents Although larger doses are required than for 

..L.. .-4 1--.,. • , . , ’« '.grfeand 

degree of 
lie drugs 

and Jess 

severe 

Dosage. — The average adult dose is 50 to 100 mg. 

Nepera CncsticAL Company, Inc. 

Syrup Neohetramlne Hydrochloride: 475 cc bottles.’ A syrup con* 
taining 6 25 mg. of thonryiamine hydrochlonde in each cubic centi- 
meter. 

Tablets Neohetramine Hydrochloride: 25, 50 and 100 mg 

U. S patent 2,465,365 U S trademark 501,673 

TRIPELENNAMINE CITRATE.~Pyr!benMmIna Citrate (Ciba) 
2-IBenz>U2-dimethyIaminoctbyl)ammoJpyridine citrate — N.N* 
Dimethyl*N'-benzyI'N'-(a.pyridyI)ethyJenediamine citrate — 
structural formula of tripelemiamine aticte may be represented as 
follows; 
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% , ‘J'OH ^ 

HO-C-CHjC-CHjC-OH 

OH 


Physical Proper^ej — Tripclcnnamine citrate is a white, crystal- 
line powder with a bitter taste It melts between J06 and lio* 
It 15 very soluble in water, freely soluble in alcohol, very slichtly 
soluble in ether and practically insoluble in benzene and chloro- 
form A 1 per cent solution has a pH of about 4 2S. 

Actions and Uses . — Tnpclcnnammc citrate is more palatable than 
the hydrochloride for oral administration of the druj; in liquid 
form, otherwise it has no advantafte over the hydrochloride and 
provides the same antihistamimc action Sec the monograph on 
tripelcnnaminc hydrochloride and the general statement on hista- 
mine-antagonizing agents 

Dosage — Tupclcnnaminc citrate is administered in doses one- 
third greater than the hydrochloride because of the difference in 
the molecular weights of these compounds, 30 mg of tripelenna- 
mine citrate is equivalent to 20 mg of tripelcnnamine hydrochlo- 
ride 

The average adult dose is 75 mg, four times daily Infants and 
children usually tolerate doses of 15 to 60 mg, given at the same 
Intervals 


CiBA PitAnSSACtUTICAL PROOVCIS, InC. 

Blistr Pyribcnjsmine Citrate- 473 cc and 3 73 liter bottles An 
elixir containing 7 5 mg of tripelennamme citrate In each cubic 
centimeter 

U S pateni 2,406.S94 U S irademark *2i,6^2 

TRIPELENNAMINE HrOROCHtORIDE-U S-P—Pyribenumlne Hy 
dfoehlerlde (Cida) — N-Denryl-N^.N’-dimethyl-N-l-pyridylelhyl- 
encdiamin* hjd'ochlonde — “Tripelennamme Hydrochloride, dried 
at 105* ior 3 hours, contains not less than 98 per cent of 
CicHeiNrllCI” U SJ' The structural formula of tnpclennamine 
hydrochloride may be represented as follow's. 


Q 




HCI 


Phyfieat Properties — Tripelcnnamine hydrochloride is a white, 
crystalline powder which darkens slowly on exposure to light. Its 
solutions are practically neutral to litmus paper One gram dis- 
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solves in 1 cc oi water, 6 cc. of alcohol, 6 cc. of chloroform and 
about 350 cc. of acetone It is insoluble in benzene, ether and 
ethyl acetate. It melts between 188 and 192*. 

AzUom and Uses . — See the general statement on histamine- 
antagonizing agents The incidence of side reactions k low; gastro- 
intestinal irritation is common but not severe, sedation is moderate 
and nervous system stimulation occurs occasionally. The drug may 
be injected parenterally (subcutaneously, intramuscularly or intra- 
venously) whenever oral medication is not feasible or to produce 
a more prompt response in allergic emergencies, when used as a 
supplement to potent remedies suiA as epinephrine and aminophjl- 
line A solution for injection also may be miTCd extemporaneously 
for subcutaneous injection with allergens or other compatible 
remedies to minimize anticipated sensitivity reactions 

Dosage — The average adult oral dose is 50 mg, but, when indi- 
cated, larger doses of 100 to 150 mg arc tolerated by most people. 
For parenteral injection, a solution containing 25 mg per cubic cen- 
timeter is administered m doses of from 12 5 to 25 mg. (0 5 to 
1 cc ), two to four times daily Depending on the parenteral route 
(subcutaneous, intramuscular, intravenous), the effect of such 
doses usually is obtained within 1 to 15 minutes and may persist 
for as long as 12 hours Intravenous injection should be admin- 
istered slowly iMth the patient recumbent Intravenous drip using 
25 mg (1 cc ) diluted with 200 cc of isotonic sodium ^loride 
solution can be administered over a period of from 1 5 to 2 hours. 

ClBA PnARHACtUTICAI. PRODUCTS, IkC. 

Solution Pyribonjamlnc HydfoehlorJdo: 1 cc ampuls. A solution 
containing 25 mg of tripelennarolnc hydrochloride in each cubic 
centimeter 

Tablets Pyribenzamine Hydrochloride: 25 and 50 mg. 

U. S. patent 2,A06.S94 
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antipyretics, and sometimes are described as antipyretic analgesics; 
among these are salicylates, cinchophen derivatives, ^-aminophenol 
derivatives (acetanilid and acetophenetidin) and pyrazolon deriva* 
tives (antipynne and aminopyrinc) These milder analgesics are 
not addicting and some, su^ as acctylsalicylic acid and aceto* 
phenctidin, are considered safe for sale without a prescription With 
the advent of more effective drugs for the treatment of specific 
infections, the use of antipyretics as such has become less im< 
portant They may be detrimental if used against a fever without 
knowledge of its cause. 

PHENYLBUTAZONE. — BufareKd.n (Geicy).— I, 2-Dipheny]*4. 
butyM.S-pyrarolidinedione— The structural formula of phenyl- 
butarone may be represented as follows. 



fSyiical Preptrflei . — Phenylbotarone is a white or very light 
yellow powder with a slightly bitter taste and a very slight aro. 


exerts an anti-inflammatory’ effect In delaying and minimizing 
local tissue reaction produced by chemical and physical irritants. 
Although Its analgesic effect is less than that of acctylsalicylic acid 
in nonrheumatic conditions, phenylbutazone has been found to be 
clinically useful in the management of certain painful musculo- 
skeletal disorders Its mode of action in such conditions cannot be 
ascribed to a similanty with hormone drugs 
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When administrcd orally, phcnylbutarone is absorbed rap'diy 
and completely: a single dose produces a peak plasma concentra- 
tion in about 2 hours When it is giv'cn intramuscularly as the 
sodium salt, the peak plasma Ics'cl usually is not attained for 6 
to 10 hours The delay mieht be the result oi precipitation of the 
drug, which is insoluble at the norma] pH of the tissues. Stable 
plasma levels from 6S to HO mg. per liter usually arc reached on 
the third or fourth day following daily do‘es of 06 to 03 Cm 
After a single dose, approtimatcly onc-third is concentrated in the 
plasma and is bound, almost entirely, to plasma protein. Increased 
dosage (over 0 8 Gm daily) is accompanied by a sharp increase 
in CTcreticn of urinary metabolites, but SMlh very little increase in 
the plasma concentration of the drug. This suggests that the 
protein-bsund portion m the plasma acts as a drug depot and that, 
once the plasma proteins become saturated, the unbound excess u 
mttabohied rapidly. At an oral dosage of 0 6 to 0 5 Gm. daily, the 
drug IS metaboliz^ at the rate of 15 to 25 per cent per day, so 
that a period of 7 to 10 days usually elapses before the drug dis- 
appears from the blood stream Phenylbutazone is not excreted as 
such in any significant amount ’ • -• *— •* '"'■r 

been detected in the urine in 
duces a temporary decrease in 

tion of sodium and chlorine ic ’ ■ 

compensatory diuresis and liberation of the excess retained sodium 
chloride Potassium excretion is unaffected Endogenous creatinine 
clearance studies indicate that glomerubr filtration also is not 
affected by phenylbutazone, suggesting that decreased excretion ot 
water and sale results from tubular reabsorption 

Phenylbutazone is useful chiefly in the treatment of Bo'Jt 
to a lesser extent, pscnarsia with arthritis, ankylosing spondylitis, 
rheumatoid arthritis and painful shoulder (peritendinitis, cap- 
sulitis, bursitis and acute arthritis of that joint). In gout, the use 
of the drug is associated xx’ith a reduction in serum uric acid. As 
with other agents, relapses are more prone to occur in rheuroatcia 
conditions requiring continuous medication or alternative therapy. 
Phenylbutazone, because of the high incidence of untoward side 
effects, should not be used for the treatment of these conditions 
unless adequate trial of less hazardous therapeutic measures has 
proved unsuccessful Its use in malum coxae senilis, osteoarthntis, 
osteoporosis and mixed arthritis Is not recommended because in 
these conditions the inadence of toxicity outweighs the degree oi 
clmical irapiovemcnt 

Phenylbutazone has untoward side effects in approximately 40 
per cent of patients, and it may be necessary to discontinue its use 
because of toxic effects In about IS per cent. The most frequently 

' . !• • ■ incidence include water reten- 

pain, vertigo and stomatitis 
■ vere reactions have been re- 

, . ulcer with bleeding, hepatitis, 
hypertension, transient psychosis, moderate leukopenia, agranulo- 
cytosis, thrombocytopenia and purpura without thrombocytopem^ 
Other less commonly observed side effects include central nervous 
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system stimulation, visual symptoms, anemia, lethargy, constipa- 
tion, diarrhea, gastro-intestinal hemorrhage, fever and cardiac ar- 
rhythroia. Toxic side effects have been observed more frequently 
in women than in men. 

Phenylbutazone is contraindicated in the presence of edema and 
in patients in whom there is danger of cardiac decompensation Its 
use is inadvisable in patients with a history of peptic ulcer. Utmost 
caution is necessary when it is given to patients with a history of 
drug allergy or blood dyscrasia In general, the use of phenylbuta- 
zone in conjunction with other potent drugs is not recommended 
because of the danger of increasing the incidence or severity of 
toxic reactions The frequent occurrence of minor side effects and 
the occasional development of severe toxic manifestations require 
constant supervision of the patient by the physician. In addition to 
frequent clinical observations, weekly blood cell counts should be 
made during initial therapy and also at biweekly intervals when 
medication is continued over a prolonged period Because sodium 
retention tends to occur, it is advisable to place patients on a 
restricted salt diet. 

Ooieje.— Phenylbutazone is administered orally. The recom- 
mended intial dosage is OJ to 08 Cm. daily, divided into three 
or four equal doses Dosage in excess of 08 Cm daily is inadvisa- 
ble because this seldom produces greater therapeutic effect and 
may increase the toxic hazard An average initial dosage of 0 6 Dm 
daily, administered for 1 week, is considered adequate to deter- 


conditions such as painful shoulder, medication should be discon- 
tinued a few days after relief of symptoms; in the event of relapse, 
therapy is resumed as needed to control symptoms In the treat- 
ment of more chronic disorders, medication may be continuous at 
the minimal effective level required to maintain relief and freedom 
from acute exacerbations Medication should be discontinued 
whenever toxic symptoms appear or whenever blood studies indi- 
cate any significant reduction tn the formed elements In some 
instances, therapy may be resumed at a lower dosage level when 
results of blood tests return to normal 

CuCY PiuRMacEirrrcais, Divisioir or Gczcy COMPaeiY, Ikc. 

Tablett Bufaielidin: 01 Gm 

U S rrieni 2.]62,8JCI U S irsdrtnark SS9,9I2 

SALICYLAM10L-~S*l«>nrcf« (CoiCMBVs).— The structural for- 
mula of sal-cylamide may be represented as follows 
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Phytkot /’roperf/ei.— Salio’lawlde Is 3 r.hitf, almoil odorless, 
cr>st3llinc solid, with a tnoittnt; point betuecn 1J9 and 142*. It is 
freely soluble in alLahs The approxiniste amounts that di'selve 
at 25* in the followinj; sohrnts to form 100 cc. of solution are 
7 Gm. in alcohol, 1 Cm in choloroform. 3 Gm. In ether, S Gm. In 
propylene kI>co1 and 0 2 Gm In water Sahcj'Iamidc is fairly stable 
to heat, moisture and lipht 

Ae/('orti axd Uiei. — Sahcjlamide, the amide of salicjdic add, 
shares the actions and uses of acet) l<ahcs lie acid (a'prin). Clinical 
studies indicate that its analgesic potency H no greater, and icay be 
somc'shal less, than tlial of a'pmn Its antipyretic and anti* 
inflammatory or antiarthntk properties are not superior to Ih-’se 
of a<pirin. The over-all incidence of gastric intolerance to sali- 
cylamide is aheut the same as, or a little less than, that to aspinn; 
however, patients allergic to aspirin hasc been reported not to bi 
sensitive to salicylamide It can be used «afely in place of saliol^tf* 
whenever such medication is indicated 
Salicylamide is absorbed readily from the Rastro-intesUnal Irart, 
but does not produce high salicylate lestls in the serum. It 
fu'ed svidely throughout the tbsucs, facrctetJ chiefly by the kidneys 
and, apparently, ii not destroyed appreciably in the bedy. Since 
the to,MCity of salicylamtde compares clo'ely with that of other 
salicylates, it shou'd be employed with the same general precau- 
tions The possibility of the development of senmlviiy to sahcyl- 
amide after its repealed use. particular.y in patients already allergic 
to other salicvlic acid compound*, should be kept In mind 
Doioje.— Salicylamide la administered orally, preferaby after 
meals and with fluids to mlnimbe gastric irritation The dosage 
should not be less than that for aspirin As a simple ana’gesic or 
antipyretic, jingle doses of OJ to 1 Gm three times daily may* be 
adequate, aj an antirbeumatic agent, doses of 2 to 4 Cm. three 
limes daily (or 1 to 2 Gm. every 4 hours) may be prescriMO. 
according to ga«tnc tolerance, over periods of 3 to 6 days. For 
children, correspondingly smaller does should be employed 

The Bowman Bros Drug Company 
HexeH Tablets Sallcylamrde: 64 mg. 

Tableft Salicylemide: OJ Gm. 

ClIEMO PCRO MANUPACruglSC COBPORAT10.V 

Powder Salieylemide: Bulk; for manufacturing use. 

Tux CoLUiiBus PiiarmacAI Company 
Teblefs Salemtda: 0J25 Gm. 

TRICHLOROETHYLENE.a.S.P. — TriUna (Ayerst).— “Trichloro- 
ethylene contains not less than 99 S per cent of CgHCb- It e°ri- 
tains not less than 0010 per cent and not more than 0012 per cent 
of thymol as a presers-ative ” V^J*. TTie structural fonnula ot 
trichloroethylene may be represented as follows; 
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PhyiUal Proporthi . — Trichlcroetbylene is a clear, colorless or 
blue, mobile liquid. It has a charactcnsbc odor resembling (hat of 
chloroform It is slowly decomposed by light in the presence of 
moisture It is net flammable 'rnehlcrocthylenc is practically in- 
soluble in water. It is miscible with ether, alcohol and chloro- 
form and dissolves most Axed and volatile oils. 

Aeflom end Utet — Trichloroethylene is a volatile liquid that pro- 
duces prompt analgesia and anesthesia when inhaled Its action 
resembles that of chloroform but is more rapid and less potent It 
is suitable for inhalation as an analgesic agent only. Anesthetic 
concentrations do not produce complete muscular relaxation and 
are associated with tachypnea and bradycardia, sometimes accom- 
panied by ettrasystoles These are signs of overdosage. Tachypnea 
15 a sign that the first plane of anesthesu has been reached and 
should be regarded as a warning that administration has exceeded 
the analgesic level With a suitable inhaler, self-administration 
under professional supervision is considered relatively safe for 
producing analgesia, usually without unconsaousness. Patients 
may experience slight duziness and numbness the first few minutes 
Irritation of respiratory passages (excessis'e salivation or secretion 
of mucus), nausea and vomiting are infrequent. If sufScient vapor 
IS inhaled to produce unconsciousness, the mask automatically falls 
auay from the face to prevent overdosage Consciousness u«ually 
IS restored within 20 to 30 seconds. Self-administration should not 
be parmitted while the patient is alone. 

Iriehlorcethyicne as an analgesic mixture with air or oxygen is 
useful in obstetrics during labor and for delivery in conjunction 
with pudenda] block or low spinal anesthesia. It also may be em- 
ployed as an analgesic agent in minor surgical and dental procedures 
and in major operative procedures as an adjunct to light general 
anesthesia preduced by other agents When this drug is admin- 
istered uith inhalation anesthetics, standard anesthetic machines 
with a closed circuit may be used, provided they are adjusted so 
that trichlorcethylene does not come into contact with soda hme. 
If contact with soda lime occurs in closed apparatus, persistent 
trigeminal neuralgia and other cranial patsies may result from the 
formation of toxic degradation products (acetylene dichlonde, 
phosgene and carbon monoxide), formed by the interaction with 
soda lime 

Until further experience Is gained, trichlorcethylene Is not recom- 
mended for use in patients with severe cardiac failure, active 
cardiac disease cr toxemia of pregnancy. It never shou'd bJ em- 
ployed for induction anesthesia. Administration of eplnephnne 
should be avoided whenever trichloroethylene is used. 

Dotage. — Trichloroethylene Is administered by inhalation by 
means of an inhaler device controlled by the patient or a mask 
or closed-circuit anesthetic machine controlled by an anesthetist. 
Prtmcdicalion can be earned out according to the preference of 



24 ANALGESICS 


the physician During labor or for minor surgical procedures, ten 
to twelve self-admmistcrcd inhalations from a suitable device are 
taken by the patient at the onset of pain. When this agent is 
dropped on a mask or placed in a machine, a minima] concentra- 
tion should be maintained at all times to avoid even the hrst plane 
of anesthesia Trichloroeth>lcnc is nonCTplosive; it is not flamma- 
ble when mixed with air, but may become so when mixed with 
oxygen When the latter mixture is used, there is risk of ignition 
especially when a cautery is employed. In such instances, admix- 
ture with air IS preferable Trichloroethylene is highly stable 
when stored in closed containers away from light. However, to 
avoid possible oxidation it is inadvisable to retain any unused 
portion in an anesthetic machine, such portions should be dis- 
carded Trichloroethylene may be heated without decomposition; 
but, when its vapor, diluted with air, Is exposed to a naked flame, 
decomposition occurs giving ri<f to bydroehJonc acid and traces 
of phosgene The agent or its vapor should not be allowed to come 
in contact with hot surfaces 

AYERST LABORATORtES, IkC 

Trilene: 6 cc. ampuls, 15 cc tubes and 300 cc. bottles. Stabilized 
with 001 per cent thymol. 


NONOPIATG, ADDICTING ANALGESICS 
ALPHAPRODINE HYDROCHLORIDE. — Hydreehtorlda 
(Hoftmann-La Roche).— l3*DimethyI-4.phenyl-4-piperidyl pro- 
pionate hydrochloride— The structural formula of alpbaprcdme 
hydrochloride may be represented as follows: 


0\A 

A N-CM. • HCI 

CHjCH,C-0 


Phytieol Properties - — AIpbaprodine hydrochloride is a white, crys- 
talline, bitter powder with an aminehke odor and with a meltmS 
point between 2J8 and 221®, It is freely soluble in alcohol, m 
chloroform and in water and very slightly soluble in ether Alpha- 
prodine hydrochloride is stable to air, light and heat The pH of a 
1 per cent solution is between 4 S and 5 2 
Actions end Uses . — ^AIpbaprodine hydrochloride is a short-acting 
synthetic, narcotic analgesic agent chemically resembling mepen- 
dine but unrelated chemically to morphine. The analgesic action 
of alphaprodine, like that of morphine, is associated with cuphoru, 
mild sedation, slight dizziness, itching and diaphoresis but is ac- 
companied by less nausea, vomiting or respiratory depression. Its 
analgesic and depressant actions are somewhat less intense, but 
more prompt and of shorter duration, than those of morphine. The 
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relatively short duration of analgesic and sedative effect minimizes 
the hazard of respiratory depression resulting from the drug, but, 
if barbiturates are used concomitantly, the tendency to depressed 
respiration in the new-born may be increased because alphaprodine 
hydrochloride passes freely across the placental barrier Its rapid 
onset and relatively short action permit considerable flexibility of 
administration It is suited primarily for temporary analgesia in 
obstetrics, for urologic examinations and procedures (particularly 
cystoscopy), preoperatively in surgerj' and for minor surgical pro- 
cedures, especially in orthopedics, ophthaimoiogy, rhinology and 
laryngology. The drug mav be used in conjunction with nerve 
block or inhalation anesthesia and with barbiturate sedation when 
allowance is made for the added depressant effect 

Alphaprodine hydrochloride produces little or no cumulative 
efiect, but tolerance that involves the liability of addiction can 
develop For this reason, the drug is subject to restriction as a 
narcotic Although it is intended only for temporary analgesia, the 
potential addiction liability of its prolonged use for other pur- 
poses or by addicts as a substitute for other narcotic analgesics 
should be kept in mind. 

Ootoge.— -Alphaprodine hydrochloride is administered in solu- 
tion by subcutaneous injection; intravenous injection may be em- 
ployed when very rapid and brief analgesia is desired The average 
initial subcutaneous dose is 40 to 60 mg, depending on the pa- 
tient’s weight, similar doses may be repeated at 2-hour intervals 
A dose of 40 mg is suggested for a patient weighing 50 Kg. 
(110 lb ). Such a dose usually produces analgesia within 5 minutes 
and lasts for an average of 2 hours. In obstetrics, the initial dose 
may be given at any time alter the cervix has begun to dilate 
Depression of fetal respiration resulting from the drug 1$ obviated 


hydrochloride is an effective antidote 
HofTJtAVH-LA Roche, Ivc 

Solution Nisenfil Hydroehlorld* 4%: ] cc. ampuls. A Solution 
containing 40 mg, oi alphaprodine hydrochloride In each cubic 
centimeter Preserved with 0 45 per cent phenol 

Solution NIsentil Hydrochlorid* 4%; I cc ampuls and 10 cC 
vials A solution containing 60 mg of alphaprodine hydro- 
chloride in each cubic centimeter Preserved with 045 per cent 
phenol 

U S patent 2,498.4JS U S Iradrmark S]9.7S0 

MEPERIDINE HYOROCHLORIDE-U.SP.-^tmtrol HydroeMorida 
(Bacov and U'lVTlr*op-STtAf^s) — Ethji l-meLh>M.phenyIpiperl- 
dine-4-carbox)blc hydrochloride — The structural formula may be 
represented as follows. 
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P/iyjJcof PfopeHiei. — Mtptiidme hydrochloride occurs as a foe, 
white, odorless, crystalline pou'dcr. It is soluble in water and m 
alcohol and spanngly soluble in ether. Aqueous solutions are acid 
to litmus , . 

Acfions and i/iei.—Mcpcridine hydrochloride possesses a sligct 
atropine effect and predominant codcinelike analgesic properti«. 
It is capable of depressing the cardiac vagus of the anestbelired 
animal to the point where faradic stimulation fails to elicit any 
cardiac effect. Such responses are reversible. . j • 

The spasmolytic action of meperidine hydrochloride is due in 


is slightly greater than that of codeine and persists for 2 to 4 
hours It may last 6 hours with large or repeated dosK. . 

The drug possesses moderate addiction liability f^^denced Oy 
withdrawal symptoms observed in susceptible individuals, j*"® 
development of tolerance to the drug has been demonstrated in 
man, and it may be substituted for morphine to prevent the mor* 
phine withdrawal syndrome . 

The development of psychic dependence on meperidine b>“"’ 
chloride also Is likely since the drug produces in some *'’d*'idus« 
a euphoria that lasts for an hour or more, depending on the dose. 

Meperidine hydrochloride is indicated for the alleviation of pi> > 
particularly pain of spastic ongin, and for the majority of j,* 
tions in which morphine or other opium alkaloids arc 
employed In obstetrics it may be used to lessen the 
labor pains and, m conjunction with barbiturates or scopolamin , 


to produce obstetric amnesia. , . . 

The drug may produce contraction of the upper gastro-intesliM 
tract intermediate in intensity between that produced by codeme 
and that by morphine Typical attacks of biliary colic occasiona y 
have followed its use in patients with biliary tract disease. 
When meperidine hydrochloride is given after cholecystecwmy, 
patients show increased pressure in the common bile duct - 
in the gastro-intestinal tract, the spasmolytic effect of mependi 

' ’ " ■ ■ 3wer intestine 

* . conditions the ayerap 

. 0.1 Gm , admmistereo 

■ pain, from 50 

0 1 Gm. may be required. . , 

For the production of analgesia in obstetrics, 01 Gm. is grv 
intramuscularly as soon as contractions occur at regular interva 
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If labor is rapid or if (he cervix is tbin and dilated (2 to 3 cm. 
or more) the second dose may be given as soon as one-haH hour 
after the first one A third dose may be necessary an hour or two 
later, depending on progress 

Therapeutic doses produce a slight to moderate sedative action 
that shows wide individual vanability, being especially promi- 
nent in the aged. Thus, barbiturates used with meperidine hydro- 
chloride to produce amnesia are effective in considerably smaller 
doses than when used alone One of the barbiturates may be given 
when the cervit is dilated 4 or 5 cm or when the third dose of 
meperidine hydrochloride is administered. In the majority of cases 
this procedure will ensure adequate amnesia for 4 to 6 hours. 

Gloscc a. Dkeon & CoatPANY 

Solution Demerol Hydrochloride: 2 cc. ampuls and 30 cc. vials. 
A solution containing 30 mg. of meperidine hydrochloride in each 
cubic centimeter. 

Tableh Demerol Hydrochloride: SO mg. 

Werrnaop-STEARNS, Ikc. 

Powder Demerol Hydrochloride: 15 Co. vials. 

Solution Demerol Hydrochloride: 1 and 2 CC. ampuls and 30 cc 
viais. A solution containing SO mg of meperidine hydrochloride 
in each cubic centimeter. 

Tebleii Demerol Hydrochloride. 50 and 100 mg. 

U. S pateni 2,I6Mi> U S. Iredemarfc S8I.U0. 

METHADONE HrOROCHLOIllOE-U3.P.— Adenen Hydrochloride 
(WryTiiROP-SiEARtfS). — Methadon — d,/-6-DtmethyUimnO'4,4- 
diphenyl-3-heptanone hydrochloride.— "Methadone Hydrochloride, 
dried at 103* for I hour, contains not leu than 9S5 per cent of 
CjiHarNOHCI" UJJ* The structural formula of methadone 
hydrochloride may be represented as follows. 



2B analgesics 


common alkaloldal reaRcnls TTic pH of a I per cent solution of 
methadone hydrochloride is bctuccn and 6 5. 

Adiorrt end Uteu — The term methadone refen to a mixture of 
the d and / isomers The actions of methadone h)drochIoride are 
simibr to those of morphine. The / isomer is five times as potent 
as the d isomer nxeept whin taken orally, It causes less nausea 
and emesis than morphine and, in minimal anal;;esic doses causes 
less respiratory depression. Methadone h>drDchIoride seems sliphtly 
less sedative than morphine, but its action lasts longer than that 
of morphine, and it is better absorbed when administered orally 

Methadone hydrochloride induces addiction and, after long ad- 
ministration, may cause withdnw'af symptoms, but they appear 
more slowly and arc less sexrre than those caused by similar 
administration of morphine Methadone h) drochloride may be sub- 
stituted for morphine to present or allcsiate morphine withdrawal 
symptoms. 

Methadone hydrochloride may be used as an analgesic for mod- 
erate and 8e\crc pain It also 1$ antitussive, but for this purpose 
codeine is preferred bccau<e it has less addiction liability. 

Do}agt, — Adults. 5 to IS mg depending on the intensity and 
etiology of the pain The usual dose is ? 5 mg. orally every 5 lo ^ 
hours 

When necessary, the drug may be adminbtered parenterally either 
intramuscularly or subcuianeousi). but because of its slight local 
Irritant effects it should not be adroini'tered by cither route in doses 
larger than 2.S to 10 mg It should not be given intravenously* 

Aooott Lacoratokics 

Solution Methadone Hydrochloride.- 1 cc ampuls and 20 fC. vials 
An isotonic sodium chlondc solution containing 10 mg of metha- 
done hydrochloride In each cubic centimeter. TTie 20 cc. vial is 
preserved with 0 9 per cent benzyl alcohol 

Syrup Methadone Hydrochloride: 473 cc and 3.78 liter bottles 
A syrup containing 0J4 mg. of methadone hydrochloride in each 
cubic centimeter 

S. E. Masse.vcill Compahv 

Solution Methedena Hydrochloride; 1 cc. ampuls and 10 cc 
A solution containing 10 mg of methadone hydrochloride in each 
cubic centimeter. The vials are preserved with 0 5 per cent cbloro- 
butanol 

Tablet! Methadone Hydrochloride: 2.5, 5 and 7.5 mg. 

The Upjohn Company 

Solution Methadone Hydrochloride: 30 cC. vials. A solution con- 
taining to mg. of methadone hydrochloride in each cubic centi- 
meter. 

Tablets Methadone Hydrochloride- 10 mg.; for hypodermic use 
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\Vintbbop-St£arns, Inc. 

Eliilr Adafton Hydfoehlorlda: 4W cc. bottles An flWr containing 
I mg. of methadone hydtochlondc in each cubic centimeter. 

Solution Adanon Hydrochloride: 2 cc. ampuls and 20 cc. vials. 
A solution containing S mg. and 10 mg , respectively, of methadone 
hydrochloride in each cubic centimeter. 

Syrup Adanon Hydrochloride: 47J cc. bottles A syrup containing 
0J3 mg. of methadone hydrochloride in each cubic centimeter. 
Tablets Adanon Hydrochloride: 2 5, S, 7 5 and 10 mg. 

U. S trademark tlSjlOl 

OPIUM PRINCIPLES AND 
DERIVATIVES 

Morphine is a complex derivative of phenantbrene. It contains 
two OH groups (one phenolic, the other alcoholic) in which the 
hydrogen can be replaced by either alkyl or add radicals. 

The mare important alkyl ethers are the monomethyl (codeine), 
the dimethyl (thebaine) and ethyl-morphine. Heroin is the diacetyl 
ester derivative. 

The nature of these radicats-'acid or aicobolic, aromatic or 
aiiphatie-^modiries the actions quantitatively. Replacement ol one 
hydroxyl by a methyl group (codeine) diminishes the narcotic and 
respiratory depressant actions but increases the convubant action. 
When both OH groups are replaced by acids (diacetyl morphine), 
the narcotic effects are stronger than with codeine, and the con- 
vulsant action is vveaker than with morphine. All opiate analgesics 
except codeine may be given by slow intravenous jn)ection. 

The central actions of all these morphine derivatives are quali- 
tatively identical, but they present quantitative differences of some 
practical importance. 


must be continued for some time and for patients who do not 
tolerate morphine. 

Ethyl.Xfarphine is intermediate between morphine and codeine 
In all respects The hydrocMoridc is the most frequently used form. 

Dtacelyl-.Morphtne (heroin) is similar to morphine It was intro- 
duerd originally niLh the claim that therapeutic doses lessen the 
cough reflex and slow the respiration, while the inspirations are 
deeper and more powerful. Independent worken, however, have 
shown that there is no real didrrencc from morphine in these 
respects Diacctyl-morphine is as effective as morphine m cough, 
but not more so, it is less effective acamst dyspnea; it is more 
liable to produce habit and toxic effects. 

Nderphine, although it exerts little or no analgesic effect, has 
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been included In this section because of its chemical relationship 
to morphine. 

The major deficiencies of morphine as a therapeulic agent are 
that it causes nausea, vomiting, constipation and undesirable 
respiratory depression, and it is quite likely to produce tolerance 
and addiction. 

A comparative analjsis of the actions of morphine with other 
useful, potent analgesics is presented In the accomp3n)lng table. 
It should be rccogntred that such a tabulation Is neither complete 
nor absolutely accurate for all dosage ranges and differing con- 
ditions of administration. For example, tolerance and physical 
dependence can be developed by any compound in this list if large 
doses arc adminutered at frequent inters’als. 
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M OH 


Phyi'ieat ProptrUtt. — Dih>drocodeinoRe bUartrate is a white, 
odorless, crystalline powder. It is freely soluble in water and 
slightly soluble in alcohol An 0 1 M solution in freshly boiled and 
cooled water has a pH between 3 and 4 

Aciiom and Uses . — Dihydrocodeinone bitartrate is essentially 
similar in action to codeine salts, but when compared with codeine 
on the basis of weight it ts more active and more addicting It is 
useful primarily as an antitussive, in the same manner as codeine, 
but has no clear-cut advantage. 

Oeioge.— Adults, S to 15 mg., three or four times In 24 hours. 
The higher dosage is rarely necessary Children 2 years of age or 
older may be given one-half the adult dose, younger children one- 
quarter the adult dose 

EifDO PaoDUCTS, Inc. 

Powder Hyeeden Bltertrete: 1 Gm, 5 Gm. and 10 Cm, bottles. 
Syrup Hyeeden Biterfrete: 475 cc and 3 74 liter bottles. A syrup 
containing 1 mg. of dihydrocodeinone bilartrate in each cubic 
centimeter 

Tabfofs Hyeodan Bifarlr«io: 5 mg. 

U. S tridrrnerk S99.e2I 

LEVORPHANOL TARTRATE. — Lovo.O.-omeren Tartrate (Hojr- 
sians-La Rociie) — Levo-T-hydroay-N-mctbylmorphman tartrate 
dihydrale — The structural formula of levorphanol tartrate may be 
represented as follows 


• MO-C-C-C-C-OH • 2M,0 
K OH 

P^yiicol Pfopirhei . — Lesorphanol tartrate is a white, cdorless. 
Litter crystalline powder, with a meltini; point between 114 and 
116* It is \er> slishtly soluble in chloroform and ether. The 
approximate amounts that di'soKe at 25* In the following solv- 
ents to form 100 cc. of solution are. 09 Gm. In alcohol and 2 Gm. 
in water l.e\orphancl tartrate is stable to light, air, heat and 
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moisture. The pH of the 02 per cent solution is bets^een 3.4 and 
4 0. 

Acflom and Uset - — Lcvorphanol tartrate, a potent, synthetic 
analgesic related chemically and pharmacologically to morphine, 
produces a similar intensity of analgesia in much smaller doses 
and seems to be somewhat longer acting. Available experimental 
evidence indicates that the toxicity of lcvorphanol roughly parallels 
its analgesic activity With corresponding analgesic doses, its margin 
of safety is approximately equal to that of morphine. 

Levorphanol tartrate is useful for the relief of severe pain and 
may be employed for the management of intractable pain caused 
by cancer and other tumors, severe trauma, biliary and renal colic, 
gangrene and myocardial infarction It is also useful for preopera- 
tive medication and postoperative relief of pain. 

Lcvorphanol tartrate produces side effects similar to those of 
morphine, except that it is le«s likely to cause constipation. 
Pruritus or sweating occurs Infrequently Nausea, emesis and 
dizziness occur more commonly in ambulatory patients, as occurs 
with the use of other narcotic analgesics The contraindications 
are the same as for morphine Because the drug exhibits an addic- 
tion liability similar to that of morphine, the same precautions 
should be obserx-ed as for other addicting analgesics. 

Oeioje.— Levorphanol tartrate is administered cither orally or 
subcutaneously The recommended average adult dose b 2 to 3 
mg Dosage may be subject to adjustment, in accordance with the 
age and weight of the patient, the severity of pain and ine 
development of tolerance As with other addicting analgesics, initial 
dosage should be as low as possible in the management of intract- 
able pain to delay the development of tolerance. 

Hoffmann-La Roche, Inc 

Solution Levo-Dromoran Tartrafa: 1 CC ampuls and 10 CC. vials 
A solution containing 2 mg of lcvorphanol tartrate dibydrate in 
each cubic centimeter Ampul solutions arc preserved 'xith 018 
per cent methylparaben and 002 per cent propylparaben; vial 
solutions are preserved with 0 5 per cent phenol. 

Tablets Levo-Dromoran Tartrate: Z mg Each tablet contains 2 log- 
of levorphanol tartrate dihydrate. 

U S patent 2,524,855 U S trademark 540,115, 

METOPON HYDROCHLORIDE. — 6-MclhyIdih>dromorphinone 
hydrochloride — The structural formula of metopon hydrochloride 
may be represented as follows. 



Phyiical Properties . — Metopon hydrochloride is a white, odorless, 
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oi about 5 0. 

Athens and Uses.—Melopon h>drochloM<ie is a morphine de- 
rivative which is effective orally and appears to possess less un- 
d.sirable side actions tnan the parent compound Tolerance and 
dependence develop less rapidiy and disappear more quickfy than 
With morphine, but the dtu^ must be employed with the usual 
care to avoid natccUc addiction 

Mttopon bydrotWonde is ictommended only for the control of 
severe persistent pain It should not be used as a preanesthetic 
medication because it may cause unpredictable and severe respira- 
tory depression when used in conjunction with an inhalation 
anc'thctic 

Doioge^Thrce millistams is approximately equivalent in anal- 
gesic effect to 10 mg of morphine This dose should be repeated 
only on the recurrence of pain, tegular administration is to be 
avoided, since it tends to develop tolerance and addiction When 
tolerance to morphine or other narcotia is present, cross tolerance 
to metopon may be expected and larger doses may be required 
It is desuab'e to keep the dose at the lowest level that will provide 
pain relief 

PARXE, DaVTS tc COStPANV 

Captults Melepon HYdrocMotlde: S mg 
SssAsiT S, Dotmt, Dwtstotr o» Mtac» & Co^ luc 

CaptuUt MelepoA Hydroehterlde: 3 mg 



Pfcyiieof Pfoperliei— Nalorphine hydrochloride b a white, odor- 
less, crystallme powder, with a melting point between 2&S and 
270*. It IS completely soluble in water, very slightly soluble In 
chloroform and practically insoluble in ether. The amount that 
di«»olves in alcohol to form 1(0 cc, of solution b 61 Gm. The 
pU of a 0 5 per cent solution » between 4 4 and 5 S 
AefioBi cod Uie*. — Nalorphine is a derivative of morphine and, 
therefore, b subject to control under the federal narcotic law. Its 
action, however, b considered to be pharmacologic rather than 
chemical, because It exerts bttle or no analgesic effect and antago- 
nizes such narcotic analgesics as mor(du‘ne, meperidine and raeihi- 
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done. Nalorphine promptly reverses the respiratory depression and 
Increases both the minute volume and rate of respiration In pa* 
lients narcotized by large doses of these compounds. It also pre- 
vents the occurrence of respiratory depression when administered 
30 minutes prior to a large therapeutic dose of morphine. The drug 
also may reverse the fall in blood prcs'ure. The decrease in pulse 
L • . . ‘ the superficial and deep 

s. It alters the electro- 
cp sleep to that of the 
. . , orphine and its deriva- 

tives It ia not active against the depression produced by barbitu- 
rates, cyclopropane or ethyl ether. 

Nalorphine as the hydrochloride is useful as an antidote in the 
treatment of accidental overdosage and to combat alarming symp- 
toms of extreme narcosis produced by morphine and Its analgesic 
derivatives, as well as meperidine and methadone. It is not useful 
as a cure or for the relief of narcotic addiction. The drug may be 
administered 10 minutes prior to delivery of parturient women to 
overcome meperidine and other narcotic-induced respiratory deprs* 
Sion of the newborn. Its use in excessively narcotized subjects 
should not exclude other appropriate supportive therapy. Until the 
effects of long-term use become known, or are found to be hsrni' 
for acute conditions. 

Nalorphine hydrochloride appears to be relatively safe, although 
the lethal dose has not been established for man. Although doses 
up to 40 rng per kilogram of body weight arc tolerated by expeti- 
mental animals, it is considered advisable to limit single doses in 
man to not — •• • . -..‘-d 

by dysphorl d 

sweating Oc d 

cold flashes 

venous injection ot morphine, sometimes is observ’cd. In morphine 
addicts, administration of the drug may be followed by typical 
abstinence changes, such as yawning, rhinorrhea, lacrimation, goose 
flesh, vomiting and restlessness 

Dojoje.— Nalorphine hydrochloride is administered as a solution 
by injection intravenously, intramuscularly or subcutaneously, de- 
pending on the rapidity of the action desired. Intravenously, the 
usual adult single dose is 5 to 10 mg , repeated in 10 to 15 minutes 
if adequate increase in pulmonary ventilation is not obtaired The 
effect of the drug lasts from 2 to 3 hours and the total dosage to 
be given depends on the degree and duration of the depression. 
In severe cases of poisoning, doses as high as 40 mg. may be 
employed 

Sharp & Doiime, Division of Mebcs & Co„ Inc. 

Solution Nalllne Hydrochloride* 1 and 2 cc ampuls. A solution 
containing 5 mg. of nalorphine hydrochloride in each cubic cen- 
timeter. Stabilized with 02 per cent sodium bisulfite and buffered 
with 1.S per cent sodium atrate. 

U. S patent 2,364,833. V. S trademark 569,220. 
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Anesthetics 


GENERAL ANESTHETICS 

General anestheUcs progressively depress tbe central nervous sys- 
tem. Afany of them, administered in moderate doses, induce 
analgesia before loss of consciousness occurs. The various reflex 
mechanisms likewise are inhibited in orderly progressions character- 
istic of each drug. This process is reversible by nithdraual of 
(be agent. 

Such drugs must enter the blood stream to be carried to the 
nervous system Portals of entry arc the lungs (inhalation) ; tbe 
gastro-intestinal tract (oral or rectal administration) ; direct intra- 
venous injection. Certain agents may be given by any of tbe three 
routes (eg I ether). 

The e^eet of these drugs is estimated largely on the basis of 
changes In tbe various reflexes as the concentration increases in 
the central nervous system General anesthesia thus is divided into 
stages and planes Some drugs formerly looked upon as hypnotics 
ftou* are used in much larger doses as general anesthetics (eg, 


CYCLOPROPANE-U S P. —Tnmethyicne. — “Cyclopropane con- 
tains not less than 99 per cent by volume of CjHb " US P. The 
structural formula of cyclopropane may be represented as follows: 


■'s:' 

fhytito! P/operfiei^— Cyclopropane Is a colorless gas of charac- 
teristic odor, resembling that of pelrohtum benrin, and haWng a 
pungent taste One volume of cyclopropane dissolves in about 2.7 
volumes of siater at 15* It is freely soluble in alcohol and soluble 
in fixed oils. 

Atthft cud l/iei.-— Cyclopropane is the most ponerful of the 
gaseous anesthetic agents; concentrations are from 15 per cent of 
cyclopropane and 85 per cent of ox>gen up to the rarely anti briefly 
used 40 per cent of cyclopropane and 60 per cent oxygen U should 
be noted, however, that only 3S per cent (by volume) of ether is 
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required to induce the same plane of anesthesia that is induced 
with 20 per cent (by volume) of cyclopropane. Thus 96.5 per cent 
of ox>gen may be used with ether, while only EO per cent may be 
used with cyclopropane, lor this particular depth of anesthesia. 
The high anesthetic potency of cyclopropane, as compared with 
other hydrocarbons, is advantageous because high concentrations 
of oxygen may be used. The rate of diffusion of cyclopropane is 
about twice that of ethylene Cyclopropane is eliminated less 
rapidly than ethylene but much faster than ether Induction and 
recovery with cyclopropane therefore arc slower than nith ethylene 
but more rapid than with ether 

Cyclopropane affects the autonomic tissue of the heart more 
than ether or chloroform In high concentrations it heightens the 
irritability of this tissue and induces predisposition to cardiac 
arrhythmias This effect is enhanced by the simultaneous use of 
epinephrine For ‘ ‘ ' • r . 

and the use of 
propane anesthesi 

thetic agents, do< . , : ■ ' 

preoperative sedation with respiratory depressants must be used 
with caution. Since the signs of Guedel for other anesthetic agents 
do not apply to cyclopropane, familiarity with the signs of the 
stages of anesthesia for cyclopropane is absolutely essential in the 
administration of this agent. 

Careful operating<room technic should be observed to avoid 
production of electrostatic sparks, open flames and cautery should 
be handled with the same precautions as those for other explosive 
or flammable anesthetics 

The advantages of cyclopropane consist in its effectiveness in 
concentrations that provide an adequate supply of oxygen and 
less excitement during induction Its disadvantages include explosi- 
bility when oxygen-nch mixtures arc employed, lack of respiratory 
stimulation, difficulty in detection of the planes of anesthesia by 
those unfamiliar with its administration, occasional laryngospasm 
and tendency to produce cardiac arrhythmias, postanesthetic head- 
ache and poor muscular relaxation 

Dosage . — Cyclopropane is furnished in compressed form in metal 


per cent. The remainder of the mixture should consist of a mini- 
mum of 20 per cent oxygen, but oxygen should be supplied in 
quantities adequate for physiologic nc^s. When other anesthetics 
also are used in combination, less cyclopropane is required 

Caufion. — Cyclopropane is flammable and its mixture with oxy- 
gen or air may explode when brought in contact with a flame or 
other causes of ignition 

Ohio CanisicAt & Subcicai. Equipment Co. 

Cyclopropane: 151.4, 378 5 and 870.6 liter cylinders. 
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E R. Squibb i Sous, Division of Oiin Matjiieson Chemical 
Corporation 

Cyclopropane; 151 4, 378.5 and 757 liter cylinders 

TRIBROMO£THANOL'U.S-P.--.Av«rfjn (Winthrop-Stearns). — 
TribromoethjJ Alcohol — “TnbromoUhanol dried over sullunc acid 
for 4 hours contains not less than 99 per cent of Ci-HsBraO” 
The structural formula of tnbrumoethanol may be repre- 
sented as follows. 


PAyticat Preperfits . — Trfbrumoethanof occurs as a white, crystal- 
line poivder, with a slight aromatic odor and taste It is unstable 
in air Both aqueous and alcoholic solutions of tribromoethanol 
decompose on exposure to light One gram of tribromoethanol 
dissolves m about 35 cc. of water at 25®. It is very soluble in 
amylcnc hydrate 

Aeliont end (7ies —Tribromoethanol is administered rectally as 
a solution in amylene hydrate for basal anesthesia. Dosage should 
not be sufficient to cau-e complete anesthesia Basal narcosis with 
a solution of tribromoethanol diminishes the amount of inhalation 
anesthetic necessary to establish and matnuin complete anesthesia. 
A prolonged period of skep usually follows termination of inhala- 
tion anesthesia, during this afterperiod careful nursing care and 
continuous vigilance arc necessary to maintain an open airway and 
to prevent the cyanosis and icspiratory lailure that sometimes 
follow Ephedrine, caffeine tvith sodium t^nioate and oxygen ther- 
apy are effectuc antidotes against respiratory and circulatory de- 
pression occurring from tribromoethanol 

Tribromoethanol is useful in the control of convulsive conditions 
such as tetanus In tetanus it is used ((or several days, ii neces- 
sary) in repeated doses m conjunction with administration of 
tetanus antitoxin It must be remembered, however, that there is 
danger of profound respiratory depression 


acidosis. 

Detayt — "For each kilogram of body weight, rectally, 60 to 80 
me , not to exceed 5 cc for women, 10 cc for men " V^J’ 

Solutions of tribromoethanol arc administered rectally in 2J per 
cent solution in warm distilled water at a temperature not execra- 
ing 40® A small qu.intity ol the solution should be tested just 
before administration with the congo red indicator supplied with 
the pre|>3ration. The color of the solution should match that of an 
equal amount of dblilled water cootaiaing an equal quantity of the 
Congo red indicator. If the colors do not match, the presence of 
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lr;itant hydrobromic add and rfi-bromacetaMehyde is indicated 
and the solution should be discstded. 

The ordinary tnaximura dose for basal anesthesia is 80 mg. of 
tnbroinocthanc/j (40 mg. of amylene hydrate) per kdogram of body 
weight. The dose for young, vigorous persons someiitnes may be 
increased to 90 or 100 mg. of tnbrcmoethanol. A dose of JO to 
50 mg. per kilogram usually is sufhdcnt for amnesia and is not 
accompanied by depression of the respiration or circulation. As the 
araylene hydrate adds materia Hy to the narcotic effect, it should 
be remembered that, with cadi dose of iribromoelbanol, half Ibis 
dose by weight of amyiene hydrate is administered. 

The total amount administered should not exceed 6 to 8 Gm. of 
tribromoctbanol lor tt'ornen, and 9 to 50 Gm for men, regardless 
of v^eight. Dosage lobica ale supplied by the firm. 

Sotulions of tritomoethanul never should bt employed by those 
intipifstnced ut its me except under expert supervision. 

"Coulfon . — The total amount administered should not exceed 
8 Gm. for women or fO C»» far men, rccardicjs of body uieisht." 
U.S P, 

WmoROP Steasiks, Itrc, 

Soiufi'en Averfin with Affly(«n« Hydral*: 2S and 100 CC. bottles. 
A solution containing 1 Cm of tribromoethanol and 0.5 Gm. 
of amyiene hydrate in eadt cubic centimeter. 

V S iradcnvirtc iiS.W 

VINYL fiTHSR-U S.P.— VtMthene (Sharp Ji Dojimi).— D ivlnyi 
Oxide.— "Vinyl Ether foe 9nenihssia consists of about W pet cent 
of CiHoO and about 4 per cent of dehydrated alcohol. It may 
contain 0025 per cent ut a suitable preservative." VSJ‘. The struc- 
tural formula oJ vinyJ ether may be represented as follows: 


H^sCM-O-CMsCH, 


PAyiicol ProperHei , — ^Vinyl ether occurs as a clear liquid having 
a characteristic odor it is colorless or has a slight purple finores- 
cence derived from the prcserxatjve. It bods betiveen 33 and Jl". 
It is slightly soluble m water but is miscible with alcohol, acetone, 
chloroform and ether 

Aefions and Uses . — Vinyl ether is an inhalation an»lhetic to be 
used for short anesthesia or induction Its action is more rapid than 
that of ether, U S P. Since the safely zone of surgical anesthesia is 
narrow, only constant close observation of the patient will enable 
the anesthetist to avoid dangerous overdosage. Properly watched, 
this rapid induction and recovery arc of advantage in short anes- 
thesias. The patient is completely oriented and ambulant within a 
few minutes. To prevent reci>very before the surgical procedure is 
comnleted. vinyl ether must be adiiiassteTed continuously, , 

The anesthetist should famibanze himself thoroughly with the 
properties of vinyl ether before employing it. The eye signs list 
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indicate stages of other anestbe^ are entirely unreliable in vinyl 
ether anesthesia. The most important signs in determining the cx- 
tent of the anesthesia are the rate, depth, regularity and smoothness 
of respiration Although there is occasionally an increased secretion 
of mucus during maintenance even when atropine is administered, 
postoperative complications are infrequent Nausea and vomiting 
occur in about S per cent of patients and muscular relaxation is 
often poor. Vinyl ether is irnlating to the skin, especially when 
combined with pressure (as finger pressure or holding the mask too 
tight). A light film of petrolatum or other lubricant should be 
applied to the skin of the patient's face 

Under no circumstances should the anesthetic be pushed, and if 
proper relaxation and anesthesia are not obtained with low concen- 
trations other agents should be employed Overdosage is likely to 
cause anoxemia, cyanosis and respiratory failure Under such cir- 
cumstances the anesthetic must be discontinued, ox>gen adminis- 
tered with artificial respiration, and mcasuns taken to stimulate 
respiration and provide an adequate airway between the lungs and 
the atmosphere. The explosive and fire hazards of vinyl ether are 
equal to ihow of ether 

Vinyl ether is intended primanly for use in minor surgical opera- 
tions of short duration, and in dentistry where gas anesthesia is 
not available It is also uielul as an induction anesthetic, particu- 
larly in children. It has been used extensively during postpartum 
obstetric procedures. Its rapid action with depression of fetal respi- 
ratory movements before producing analgesia in the mother prac- 
tically precludes its use during tabor. 

As with most other anesthetic agents, age. cardiovascular disease, 
renal insufficuncy or hepatic damage, particularly the latter, are 
contraindications It may be administered by the open drop, semi- 
open drop or closed machine method with soda lime absorption 
technic. 'The open drop method is preferable for short anesthesia. 
Adequate oxygen or air supply and an unobstructed airway are 
essential. 

Cfluh'on — Vinyl tther is flammable and delerhrates on expo- 
sure to oir and hg/it It must be preserved in tight containers o) not 
more than 200 ce capacity and is not to be used if the origi'iaJ 
container has been open langer than 43 hours 

Sharp 4 Doiimc, Division or Mracx & Co, Inc. 

Vinethene: 10, 25, SO and 75 cc bottles Packaged with plastic 
dro[iper. 

patents 2,04t,80U. 2,044,801 anJ 2,0S9,«95. U S tradeiHArlc 


LOCAL ANESTHETICS 

Methods of producing local anesthesia (that confined to a re- 
stricted area) vary with the site ot application and the technic of 
adminblratlon Certain drucs (eg., cocaine, tetracaine) are effective 
in topical application to mucous membranes, for surface anesthesia. 



■40 ANESTHETICS 


Rarely used teday are a^nts that produce freezing temperature 
to lower sensibility to pain (ethyl chloride, solid carbon dioxide) 
and protoplasmic poisons (phenol). 

Local anesthesia produced by injectable compounds is designated 
according to the technic or anatomic site Infiltration is injection 
directly into the area that is painful or subjected to surgical 
trauma, or nerve block iniection in proximity to specific nerve 
trunks supplying a particular anatomic site. Particular block injec- 
tions arc designated according to the point chosen for interruption 
of nerve transmission Two of these arc. spiitaf (within the dural 
membrane surrounding the spinal cord and nerve toots), and extra 
durat or e^idiirai (solutions deposited immediately outside the dural 
membrane, and withm the bony spinal or caudal canals). Other 
blocks are designated according to their location along the course of 
nerve trunks on their way to the penphera! tissues 

To combat the vasodepressor effects of the local anesthetics, 
especially when they are injected centrally (spinal or epidural) 
long-acting vasocontnetor agents (cg , ephednne) may be injected 
intramuscularly or intravenously for their systemic effect 

Certain local anesthetics cause vasoconstriction in the area ap- 
plied (cocaine), others do not (tetracaine). For topical application 
and injection, epmephnne (or a similar less toxic vasoconstnetor 
agent, c g , phenylephrine) usually is added m the preparation of 
solutions to impede rapid systemic absorption Cencenlralion of 
such agents in solutions to be injected should be kept at the 
minimum effective level (usually from 1 part in 130,000 to 1 part 
in 520,000 m the case of epinephrine). (See sympalhoniimetic 
agents tn the chapter on autonomic drugs.) 

The technical details of preparation and control of solutions to 
be injected, especially within the subdural or epidural spaces, are 
intricate and exacting They should be acqumd from authoritative 
source books and from instruction by experienced anesthetists. 
Details of dosage of any local anesthetic should be modified for 
different applications 

All local anesthetic agents arc toxic and the tolerance of patients 
vanes Safe dosage, iherefotc, is limited for each drug, and admin- 
istration must be mdividualired. Choice of drug, concentration, rate 
and location of injection, along with age, emotional and physical 
status of the patient, arc a few of the factors involved. One ihovld 
Hse the smallest amount of the least toxic drug that U'ilf serve the 
purpose, if reactions are to be avoided. The use of barbituric acid 
derivatives as premedication is advisable to prevent or decrease 
toxic reactions 

Accidental vascular injections ate relatively frequent even in the 
practice of the most skillful ancstheust Extreme caution also is 
imperative when any local anesthetic is applied under conditions 
m which trauma to mucous membrane is likely to occur. Hence, 
when local anesthetic drugs ate Mng used, it is in the interest of 
safety to have instantly available (a) oxygen and the means of 
inflating the lungs with it and (b) a quick-acting barbituric acid 
compound prepared for intravenous administration. Local 
thelie solutions arc too dangerous to be applied to the traumatized 



LOCAL ANESTHETICS 41 


urethra; general or spinal anesthetics should be employed Lido* 
came 1 per cent, hdocaine gel and pipcrocaine have been instilled 
into the urethra and bladder with good results, but such use of 
these drugs must be undertaken with eTtrcme caution 
A special dosage form of local anesthetic solutions rendered 
hyperbaric by addition of dextrose may be employed in low spinal 
or saddle block anesthesia As the solution is heavier than spinal 
fluid It tends to sink to the most dependent portion of the spinal 
canal The technic of administration must take this characteristic 
into consideration since prolonged pooling of these concentrated 
solutions of anesthetics may cause extensive nerve damage This 
may be avoided liy proper tindns in the positioning of the patient 
Low spinal or saddle block anesthesia is of value in obstetrics for 
vaginal deliveries, m rectal surgery and m gemto-urinary pro- 
cedures not involving abdominal suigery 
A special dosage form of local anesthetic may be used to induce 
continuous caudal analgesia m obstetric cases The procedure must 
be undertaken only by skilled specialists and earned out u-Uh great 
caution because there is great danger of injection Two technics 
have been used, one involves the use of a special malleable needle, 
the other a ureteral catheter When the special needle is used, great 
care must be taken that the portion of the needle that lies out* 
side the skin is protected, so that movement of the patient will not 
force the needle up into the caudal canal, against bone or into a 
blood vessel or dura The patient should lie on her side The needle 
must be protected against breakage If it breaks within the canal, 
it must be removed within a few hours 
If a urethral catheter Is to be employed, entry into the caudal 
canal should be made with a needle no larger than IS gauge If it 
is necessary to use a needle as large as 13 gauge and the caudal 
canal is not entered on the first attempt, the method should be 
discarded; otherwise Infection is almost certain to occur Extreme 
care must be exercised to prevent infection, one of the great dan- 


Continuous caudal analgesia is contraindicated in the presence 
of placenta praevia, inertia uteri, uncontrollable hysteria, anomalies 
of the sacrum and disproportion of child and pelvis History of 
sensitivity to local anesthetics is another contraindication Continu- 
ous caudal anesthesia is not suitable for difficult forceps rotation or 
version because in such cases complete relaxation of the uterus is 
Imperative. 

The slight solubility of some of these anesthetics renders them 
unsuitable for injection, but Ibcir slow absorption renders them 
safer, especially for ulcers, wounds and mucous surfaces The anes- 
thesia that they induce usually is not so complete as that induced 
by the soluble local anesthetics, but U is more lasting They are 
practically nonirritant and nontoxic. Ethyl aminobcnzoate (benro- 
came, anesthesin) and orthoforni are about equally cHcctive through 
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intact raucous membranes; butyl aminobenroatc (butesln) is more 
effective than cither. 

Many, if not all, local anesthetics occasionally give rise to 
dermatitis. When this is severe, the use of the anesthetic should 
be discontinued. 

BENOXtNATE HYOROCHtORtOE. — Oorucaine HydfccHorld# 
(Smitii-Dorsey) — /3-Dicth>lamlnocthyl 4.amino-3-n.hutox>ben- 
zoate hydrochloride. — The structural formula of benoxinate hydro- 
chloride may be represented as follovs's: 

||-C-OCH,CH,N{CHjChA • HCt 


fAyiica/ Proper/i’ei.— Benoxinate hydrochloride is a white, odor- 
less, crystalline po\\der, with a melting point between 157 and 
160*. It is freely soluble in alcohol, chloroform and water but 
insoluble in ether Benoxmate hydrochloride is stable to air, heat 
and light The pH of an aqueous solution is between 4 $ and S 2. 

Aeh'eni and Biei.-— Bcnosinalc hydrochloride, a benzoic acid 
ester related to procaine, is an effective surface anesthetic agent 
useful in ophthalmology It also has bacteriostatic properties 
When applied locally to (he conjunctiva and cornea, it produces 
slightly more intense anesthetic effect and is less irritating to the 
conjunctiva than comparable concentrations ol tetracaine hydro- 
chloride. A single instillation of 008 cc. of a 04 per cent solution 
produces, within 60 seconds, a sufficient degree of anenhesla to 
permit tonometry or, after three drops at 90-second intervals, 
removal of a foreign body embedded in the corneal epithelium 
However, a decrease in the depth of anesthesia is noted after 20 
to 30 minutes, and the sensitUity of the cornea returns to normal 
within 1 hour This relatively short duration of anesthesia reduces 
the risk of exposure keratitis in minor procedures not requiring 
an eye bandage The same instillation produces little conjunctival 
irritation; In most patients there is no visible hyperemia, increased 
winking or lacrimalion Instillations up to 0 S cc of a 0 4 per cent 
solution do not produce any measurable alteration in the sire of 
the pupil or its reaction to light, nor is accommodation affected. 
Large single doses of I cc of the 04 per cent concentration do 
not produce symptoms suggestive of systemic action. 

Benoxinate hydrochloride rs useful for tonometry, gonioscopy, 
removal of corneal foreign bodies and for short operative pro- 
cedures involving the cornea and conj'uncliva. 

Benoxinate hydrochloride and tetracaine have about the same 
toxicity index when compared with cocaine, given as an intravenous 
injection in experimentai animats. Chnically, no signs of local or 
systemic hypersensitivity have followed its prolonged use in the 
eye; it has been tolerated by some patients with a history of 
sensitivity to other commonly employed local anesthetic agents. 
Nevertheless, It should be employed with the usual precautions for 
surface anesthesia, and should be used sparingly in patients with 
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known allergies, cardiac diseasf, hypcrtbyroidisnj or open lesions 
Oojoge. — Benoxinatc hydrochlondc is administered only by 
topical instillation in the eye One drop of a 04 per cent solution, 
VI ell instilled, usually is adequate for tonometry, a second drop 
invariably permits measurement of ocular tension and insertion 
of a contact kns ivithout delay Within 4 to 5 minutes, three 
single drop instillations at 90-second intervals usually ensure ade- 
quate surface anesthesia for removal oi an embedded foreign body 
in the cornea or for opening a chalazion through the conjunctival 
surface. 

Saiitii-Dorsey, Division or The Wandeb CostPasy 
Solution Dortaeaine Hydrochloride 0.4%- IS cc plastic dropper 
bottles An isotonic solution containing 4 mg of benotinate hydro- 
chloride in each cubic centimeter Preserved with 002 per cent 
butyl ^-hydroxybenzoate 

BUTETHAMINI FORMATE.—Manocaind Formats (Novocoi.) — 2- 
Isobutylaminoethyl F'^ttiinobenzoate formate —The formic acid 
salt of the ester formed from p-aminobenzoic acid and the N- 
isobutyl derivative of eihanoiamtne The structural formula of 
butethamine formate may be represented as follows 

NHr n- ' HC-^H 


Phfiieel P/’Merf/'ai.— Butethamine formate forms odorless, white 
crystals, which melt between 136 and 139* It is freely soluble in 
alcohol and water, very sbghtly soluble In benzene and slightly 
soluble iR chloroform tad ether. The pH of a i per cent solution 
IS about 61. 

Aefioflj end Utts . — Butethamine formate is proposed for use in 
spinal anesthesia Its action is qualitatively identical with that of 
procaine, but it produces about one-third greater anesthetic and 
tone effects. 

Cotoge.—For spinal anesthesia the dosage depends on the speed 


NovocoL Chemical Mrc. Cosipanv, l.vc. 

Cryilsli Monoeaini Forrnet*: 50, 10^ ISO and 2CD mg ampuls; 
} 00 MBdS 00 mg containers (fnsctiooal doses). Por spinal anesthesia 

Soluften Mcaocaia* Formef* $%; 2 rc. ampuls A solution in 
sltnle distilled water containing 30 mg of bulelhamlne formate in 
each cubic centimeter For s(Mnal ancstheia. 

U S p«t<ni 2,U9.81S U S tTadcnark 3S3,CS3 

BUTETHAMINE HYDROCHtORIDE-NFv-MonoeeJn* HydreeMo- 
fide (Novocol) — 2'IsobutylaraiflOeUijJ.p-aniinobenzoate hydro- 
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chloride. — “Butethamine Hydrochloride, dried at lOS* for 2 hours, 
yields not less than 98.S per cent of Ci3H2o\202.HCl.” NJ. The 
structural formula of butethamine hydrochloride may be repre- 
sented as follows; 

NHj- (^S)-CHiCHjNM-CH^H(CHji -HCI 


Physical Piopttl'its . — Butethamine hydrochloride is a white, odor- 
less, cr>stallme po\\dcr with a bitter taste and anesthetuing effects. 
It melts between 192 and 196* It is sparingly soluble in water, 
slightly soluble in alcohol and chloroform, very slightly soluble in 
benzene and practically insoluble in ether. The pH of a 1 per cent 
solution is about 4.7. 

Aefiofls and Utts . — Butethamine hydrochloride is a local anes- 
thetic similar to procaine hydrochloride. It is used for nerve block 
anesthesia in dentistry and other surgery Present evidence does not 
warrant its use for topical or surface anesthesia of mucous or other 
membranes. Its effects, either with or without the addition of 
epinephrine hydrochloride, are qualitatively identical with those 
ot procaine. Quantitatively, butethamine hydrochloride has about 
one-third more anesthetic and totic potency than procaine (ie, 
a butethamine h>druchIoride solution of three-fourths the concen- 
tration uf a prucainc solution is of equal effectiveness). 

Ooioje.— For dental or other minor surgery, a 1 per cent solution 
with epinephrine 1 75,000 may be injected to obtain nerve block 
anesthesia. In major surgery or other procedures requiring nerve 
block anesthesia equivalent to that produced by 2 per cent pro- 
caine, a 1 S per cent solution of butethamine hydrochloride with 
epinephrine 1 100,000 may be used. (See caution under the general 
statement on local anesthetics.) 

Novocol Chemical Mrc. Company, Inc. 

Solution Monocoine Hydrochlorido 1% with Epinophtlna 1:75,000: 
2, 3 and 5 cc ampuls, 2, 2 5 and 5 cc Anestubes (syringe car- 
tridge) , 2 5 and 5 cc Novampuls (ampul type syringe) ; and 30, 
60 and 120 cc. bottles A solution m sterile distilled water contain- 
ing 10 mg of butethamine hydrochloride, 001 mg. of epinephrine, 
1.5 mg of sodium bisulhte, and 65 mg of sodium chloride in each 
cubic centimeter. 

Solution Monoeaine Hydrochloride 1.5% with Epinephrine 1:100,- 
000: 2, 3 and 5 cc ampuls, I, 2, 2 S and S cc Anestubes (syringe 
cartridge) , 2 5 and 5 cc Novampuls (ampul type syringe) ; 60 and 
120 cc. bottles A solution in sterile distilled water containing 15 
mg of butethamine hydrochloride, 0 01 mg of epinephrine, 1.5 ing 
of sodium bisulfite, and 4 5 mg. of sodium chloride in each cubic 
centimeter. 

U. S. patent 2,139,818 U. S trademaTic 3$3,(33 

DIBUCAINE HYDROCHLORIDE-aS.P.— Nupercaine Hydrochlo- 
ride (Ciba). — 2-Butoty-n-(2-diethy)aminoethyl)cinchoninamide 



LOCAL ANESTHETICS 45 


hydrochloride — ^The structural formula of dibucaine hydrochloride 
may be represented as follows 


-CHjCHjNfCHjCHjs HCI 


Phytieal Preptftiti . — Dibucaine hydrochloride occurs as fine, 
white, lustrous crystals or as a white powder It is odorless and 
quite hygroscopic It exhibits a bitter, acrid taste with a pro- 
longed local anesthetic action and is sensitive to light One gram 
of dibucaine hydrochloride dissolves in about 2 cc of water It is 
freely soluble in alcohol, in acetone and in chloroform but only 
slightly soluble in cold benzene, in ethyl acetate and in toluene 
Adiotii and Utet . — Oibucame hydrochloride is a local anesthetic 
that acts like cocaine when applied to mucous surfaces and like 
procaine or cocaine when inKCted. the action being prolonged. 
Dibucaine hydrochloride is ai^ut five times as toxic as cocaine 
when It is injected intravenously mto animals, and its anesthetic 
activity is correspondingly greater than that of cocaine when it is 
applied to a mucous surface, injected subcutaneously it is many 
times more active than procaine hydrochloride. It has caused 



tion 

A 1.400 solution of dibucaine hydrochloride made hyperbaric 
with 5 per cent of dextrose may be used for low spinal or saddle 
block anesthesia 

Warning Pooling of this concentrated solution of dibucaine 
hydrochloride m the conus may cause extensive nerve damage 
Therefore, the patient should not be ktpt in the sitting position for 
more than 1 minute following the introduction of the agent into 
the spinal canal 

Dotagt . — An 0 25 per cent solution made hyperbaric with S per 


caution in the gineral statement on local anesthetics) 

Other dosage forms of this drug have been exempted and were 
last described in A'-VJ? IPSS. 

ClBA PlIARMACEUTICAI. PROOVCIS, ISC. 

Htivy Solution Nuporcaino Hydroehlorido with Dtxiroto: 2 cc. 





ampuls. A solution conlaininR 2S mg. of dibucamc hydrochloride 
and 50 mg. of dextrose in each cubic ccnUmetcr. 

U. S ratent 1325.631 U. S Uadem»k 266.3(56. 

OIMETHISOQUIN HYDROCHLOftlDE.^oc»afle Hydrechlerida 
(Smith. Kust &, Frtn-ciO — 3-Bul>J-l-(2-(!imcih>laniinoetbo’(y>. 
boquinoUne hydrochloride — ^The structural formula of dimethi’o- 
quin hydrochloride may be represented as follows: 

9CHjCHtN{CHj)i 

fAyiico/ Ptoperitet . — Dlmelhisoquin hydrochloride is a white 
powder with a bitter, numbrng taste and a slieht aromatic cdor, 
with a melting point between 1-J4 and M7* It is freely soluble m 
alcohol and very slightly soluble in ether The approximate amount 
that dissolves at 25“ in lOD cc of water is 5 Cm. The pH of a 
I per cent solution is brUveen 5 5 and S 0. 

Aeficns antf Vie*.— Dimethisoquin hydrochloride, an active sur- 
face anesthetic, differs chemically from loca! anesthetics of the 
benzoate ester type, such as procaine, and is somewhat more active. 
Its toxicity IS less than that of dibucaine but greater than that of 
cocaine or procaine Its index of scnsitiraiion is considered to be 
somewhat less than that o( procaine derivatives 

Dimethisoqum hydrochloride is useful topically for the relief of 


greater than that of the vehicle in which it is applied. It also may 
reduce the pain of sutured surgical wounds Because of its apparent 
lack of systemic toxicity and low index of sensitization when ap- 
plied to the skin, the drug is considered relatively safe for unsuper- 
vised use as a topical remedy for symptomatic relief of simple 
irritations that may accompany undbgnoscd minor skin conditions. 
When there sj’mptoms persist, the underlying cause should be de- 
termined by consultation with a physician. Relief of pruritus also 
may aid in the treatment of the underlying cause with more specific 
forms of therapy 

Although dimethisoqum hydrochloride has not been associated 
with systemic toxicity or sensitivity when applied topically to 
mucous membranes, its use should be restricted to the skin until 
there has been longer experience regarding its effects on other 
tissues. For the same reason it should not be applied to extensive 
areas of the skin Contact with the eyes should be avoided to 
prevent stinging 

Dosage. — Dimethisoqum hydrochlonde is applied topically to 
the skin, either as a 0 S per cent lotion for moist lesions, or as a 
0 S per cent ointment for dry lesions EiUier lotion or ointment is 
sppli^ as a thin film over the affected area. One application of 
either form usually provides relief for 2 to 4 hours. Application 
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more than four or five times daily seldom is required. Should 
sensitization appear after repeated applications, further use should 
be discontinued. 

Smith, Kune & French Labopatories 
Lotion Quotane Hydroehlorido 0.$%: 60 cc bottles. An cibin* 
water emulsion containing S mg of dunethisoquin hydrochloride 
in each gram Preserved with 0.1 per cent propylparaben and 0.15 
p:i cent ethylparaben 

Ointment Quntane HydrocMoride 0 5y«: 2S4 Gm tubes An oint- 
ment Containing 5 mg of dimethisoquin hydrochloride m each 
gram Preserved with 02 per cent thimerosal 
U S patent 3,6)2,y03 U S ttadeinirk $$7,670 

HEXYLCAINE HYDROCHLORIOI.— Cyclaina HydrocMoride 
(SUARR i Dokme) — l-Cyclohexylamino-a-prepyJ benroste hydro- 
chloride —The structural formula of hesylcame bydrechlerlde may 
be represented as folious. 




fhyi’icel f/eperb'et.— Hexykaine bydrochlonde is a white, bitter 
powder with a slight aromatic odor, and with a melting point be- 
tween 182 and 184^. U is freely soluble in alcohol and in chloroform 
and practically insoluble in ether The approximate amount that 
dissolves at 25* in water to form 109 cc. of solution is 6 Gm. The 
pH of a S per cent solution is between 4 1 and 4,7 
/eh'ons and Ifjes.— Hexylcaine hydrochloride is a soluble local 

1 1 " f f. . . . / 1 . ... ... 


and that, from the standpoint of duration of anesthesia and degree 
of motor paralysis produced, it compares favorably with equal 
concentrations of the more active lo^ anesthetic compounds in 
use When applied topically, it is at least as potent as equal con- 
centrations of cocaine Clinical studies also indicate that, when 
used for infiltration and nerve block, it Is faster and longer acting 


tration 

Dosage.— Hexylcaine hydrochloride should be administered in the 
smallest dose that will give the required anesthesia. 

For Infiltration anesthesia to relieve local pain, 5 to 65 cc. of a 
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CJbic centimeter. Prcscr\cd with 015 per cent methylparaben and 
0 02 per cent propylparaben 

U S patent 2.4g6.a7-l U b trademark 426.9SJ 

LIDOCAINE HYDROCHLORIDE.— Xylocsine Hydrochloric!# 
(\stra) — a-D;cthylammo-2,6-acetc^>lid.de hydrcchlonde — Lido- 
caine hydrochloride is prepared m solution by the action of hydro- 
chloric acid with lidocainc-N F The structural formula of lidocainc 
hydrochloride may be represented as follows: 

CM, 

d o 

-NHC-CH,N(CM,CH,)i • MCI 
Cm, 

fAyjieef froperK#!.— The base Hdocaine is a white, crystalline 
solid with a charactenstic odor It is \ery soluble in alcohol and 
chloroform, freely soluble in benrene and ether and practically 
insoluble m water. 

/ehoffi end Um —Injection of lidocaine hydrochloride, a potent 
local anesthetic agent, produces more prompt, intense and exten- 
sive anesthesia than an equal concentration of procaine hydrochlo- 
ride Its anesthetic pc*—— — •**'• '•* 
mately twice those c , • * • 

of 0 5 per cent, the *. • • ■ 

the same as that of 

tion IS increased, its toxicity exceeds that of procaine hydrochlo- 
ride, at I per cent, it is 40 per cent greater, at 2 per cent, 50 
per cent greater It b compatible with epinephrine hydrochloride, 
with which It may be combined to delay absorption, prolong 
action and reduce its toaic effects It is abo used without epineph- 
rine when vasopressor drugs are contraindicated. Systemic side 
reactions and local irntant effects are rare. Nausea and vomiting, 

tht ■ • • • • • 1 

eff _ ... ....... 

and of the peritoneal cavity during surgery or instrumentation 
The onset of mucosal anesthesia may be delayed as much as 5 min- 
utes, and, defending on the amount employed, the anesthesia per- 


by these routes with loner dosage 
Detog *. — Lidocaine hydrochloride Is injected according to the 
(yi>e of local anesthe-ia to be induced The total dosage injected 
in 24 hours should not exceed OS Cm per patient when us^ with 
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epinephrine; without epinephrine, the total dosage should be pro- 
portionately less. The maximum safe total dosage also may vary 
in accordance v.ith the influence of other conditions existing at the 
time cf injection of any particular individual. 

Solutions of half the strength of those used in procaine anes- 
thesia should provide equivalent anesthetic potency. It should be 
romcmbcicd that solutions containing more than 0.5 per cent of 
lulocainc iiydrochloride are more toxic than similar concentrations 
of procaine hydrochloride 

For infiltiation anesthesia the OJ per cent concentration with 
epinephrine hydrochloride I lOO.COO is ordinarily used, the volume 
injected depending un the extent of the area to be anesthetized. In 
minor surgery 2 to SO cc of this solution is usually adequate, 
but in major surgery, up to 100 cc may be required. If larger 
.imounts (up to 200 cc ) are injected, as jn thoracoplasty, the solu- 
tion should be 02S per cent. For block anesthesia a 1 or 2 per 
c lit concentration with epinephrine hydrochloride 1.100,000 is 
used, depending on the site and structures concerned The 2 per 
cent concentration without epinephrine is suitable 'for block anes- 
thesia of the digits A 2 per cent solution with epinephrine 
1 50,000 IS Used lor certain odontologic procedures. 

A 1 per cent solution is employed topically for mucosal anes- 
thesia, It may be applied by means of cotton pledgets or applica- 
tors to tbe mucous membrane of the oral cavity or female urethra, 
to the peritoneum or, by injection, into the male urethra. 

Astra PnARMACEUiicAt Products, Inc 

Solution Xyloeaine Hydrochloride 0JS%: 20 and 50 cc vials, 
A solution containing 5 mg of lidocaine hydrochloride and 8 mg. 
of sodium chloride m each cubic centimeter. Prescrx’ed with 0 1 pet 
cent methylparaben. 

Solution Xylocelne Hydrochloride 0 5% *'Hh Epinephrine Hydro- 
chloride 1:100.000: 20 and 50 cc. viats. A solution containing 
5 mg. of lidocaine hydrochloride, 001 mg. of epinephrine hydro- 
chloride, and 8 mg of sodium chloride in each cubic centimeter. 
Preserv^ with 0 1 per cent methylparaben. 

Solution Xyloeaine Hydrochloride 1%: 20 and SO cc vials. 

A solution containing 10 rag of lidocaine hydrochloride and 7 mg 
of sodium chloride in each cubic centimeter. Preserved with 0.1 per 
cent methylparaben. 

Solution Xyloeaine Hydrochloride 1% with Epinephrine Hydro- 
chloride 1:100,000. 20 and 50 cc vials. A soluUon containing 10 
mg of lidocaine hydrochloride, 0 01 mg of epinephrine hydrochlo- 
ride and 6 mg. of sodium chloride in each cubic centimeter. Pre- 
served with 0.1 per cent methylparaben. 

Solution Xyloeaine Hydreehloride 2%: 20 and 50 cc. vials and 
1.8 cc. cartridges A solution containing 20 mg. of lidocaine hydro- 
chloride and 6 mg. of sodium chloride in each cubic centimeter. 
Preserved with 0.1 per cent methylparaben. 
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Solution Xyloealno HydreeMondo 2% with Epinephrino Hydro* 
cMorlde 1:100,000: 20 and 50 cc. viak and cc. cartndges. A 
solution containing 20 mg of Hdocaine hydrochloride, 0 01 _mg of 
epinephrine hydrochloride and 6 mg. of sodium chloride in each 
cubic centimeter Preserved with 0.1 per cent methylparaben. 

rid* ■ . * 

tai . * - 

hy 

timeter Preserved with 0 I per cent methylparaben 
U S. patent 2,441,498. U. S traaemaTk 534,232 

NAEPAINE HYOROCHLOftlD£-N.F. — Amyltine HydrocMorid* 
(Novocol) — 2-Amylaminoeihyl p-aminobenzoate hydrochloride ■*- 
"Naepaine Hydrochloride, dried at 104* for 4 hours, yields not 
less than 98.5 per cent of CtsHazNjOj HCl " f!J^. The structural 
formula of naepaine hydrochloride may be represented as follows: 

NH,- •CM^H/lHCHa(CH,),CH, HCt 


fitytieef fr«pert!«s^Na<palne hydrochloride is a h&e, white, 
odorless powder which, when apphed to the tongue, produces a 



Aehofli end Uttt . — ^The actions of naepaine hydrochloride re* 
scmble those of cocaine hydrochloride, but the solution does not 
cauje m)driasis when dropped into the eye Its use should be re- 
stricted to the production of comeat anesthesia in cases in which 
mydriasis is not desired The torkily varies widely with the 
species and with the mode of adminutration. The anesthesia Is 
induced promptly with little smarting and the drug does not in- 
crease intraocular tension 

Ooiojt.— A 2 per cent or 4 per cent solution is used in ophthal- 
mology when mydriasis Is not desired, I or 2 drops usually being 
sufficient 

Nosocol CnEsitcAL Mrc CoitravY, Ivc. 

Powdtr Amyltln* Hydrochlorids* 5 Cm. vials and 284 Cm. bottles. 

Solution Amyliino HydrocMorldo 4 %: JOcc. bottles. 

V S rxent 2,139,818 (Ute >3, 1938, oprts t9SS) U. S Iradnsstk 
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TETRACAINE HYDROCHLORIOE.U.S.P.— Ponlocafne HydrocMo- 
rid® (Wintiirop-Stearns) — Amcthocaine Hydrochloride.— 2 -Di. 
mcthyJaminocthyl ^-butylaminobenzoate hydrochloride. — '‘Tetra- 
caine Hydrochloride contains not less than 98.S per cent of 
CisHciNjO^ HCl, calculated on the dried basis.” l/SP. The base 
of tetracaine hydrochloride differs from procaine base in that one 
of the hydrogens of the p-amino group is replaced by a butyl 
group, and the two ethyl groups of procaine are replaced by two 
methyl groups The structural formula of tetracaine hydrochloride 
may be represented as follows 


chj(chj]jNm-^~^-c-o-ch/:HjN[chj)^ 


Phyueol ProperHet — Tetracaine hydrochloride occurs as a fine, 
white, crystalline, odorless powder It has a slightly bitter taste 
followed by a sense of numbness. Its solutions are neutral to litmus 
paper It is \ery soluble in water and soluble m alcohol It t$ 
Insoluble in ether and in benzene It melts between 147 and 150* 
Aeri«/)t and i/tes —Tetracaine hydrochloride is a local anesthetic 
with actions similar to those of procaine hydrochloride, but when 
applied to mucous membranes it is effective in lower concentrations 
(See caution in the general statement on local anesthetics ) It Is 
used for surface anesthesia in the eye. nose and throat, for pro* 
longed spinal anesthesia and for continuous caudal analgesia. 

Dosage.— Solution of tetracaine hydrochloride, 05 per cent Is 
used in the eye; a 2 per cent solution is applied to the nose and 
throat. A 05 per cent solution is injected for spinal anesthesia, the 
dose being from 2 to 4 cc (from 10 to 20 mg. of the salt). A total 
of 20 mg is considered the maximum safe dose for spinal injection 
For continuous caudal analgesia an initial slun wheal is raised 
with the local anesthetic and the underlying tissues infiltrated so 
that the needle may be inserted into the sacral canal without exces- 
sive discomfort to the patient Thirty cubic centimeters of tetra- 
caine hydrochloride 0 15 per cent solution is injected Signs of full- 
ness in one or both legs, progressive loss of painful sensations and 
relief of abdominal uterine cramps will occur in 5 to 15 minutes 
Supplementary injections depend on the individual patient Usually 


agement of labor, delivery and repairs 
Solutions of tetracaine hydrochloride, made hyperbaric with 
6 per cent dextrose, are employed in a concentration of 0 2 
per cent for the production of low spinal anesthesia by the saddle 
block technic in obstetric and perineal surgery and in a concentra- 
tion of 0 3 per cent for low, median or high spinal anesthesia in 
general surgery; the single total dosage employed for such pro- 
cedures should not exceed 6 mg 
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WmaROP-STEARirS, IS’C. 

Ophthalmic Ointment Pontocaine Base: An ointment containing 
0 5 per cent of tetracaine base, the free base of tetracaine hydro- 
chloride, dissolved in white petrolatum. 

PontoeaiVe HydreeHorida “NJphaao/J”' Ampuls containing 10, 
IS or 20 mg of tetracaine bj’drochlonde. For spinal anesthesia. 

Solution Pontoeaine Hydrochloride: 100 cc bottles. An isotonic 
solution containing 1 S mg of tetracaine hydrochloride in each 
cubic centimeter For caudal anesthesia. 

Solution Pontoeaine Hydrochloride 0.2% with Dextrose 5%: 2 CC. 
ampuls. A hyperbanc solution containing 2 mg of tetracaine 
hydrochloride in each cubic centimeter. For saddle block anesthesia. 

Solution Pontoeaine Hydrochloride 0J% with Deitrois 6%: S cc 
ampuls. A hyperbanc solution containing 3 mg of tetracaine 
hydrochloride in each cubic centimeter. For spinal anesthesia, 

Solution Pontoeaine Hydrochloride 0.5%: 15 and 60 cc bottles. 
Preser%‘ed uith 04 per cent chlorobutanol. 

Solution Pontoeaine Hydrochloride |%: 2 ct. ampuls A solution 
containing 10 mg. of tetracaine hydro^Ion'de, 6 6 ng of sodium 
chlonde and 2 mg of acetone sodium bisulfite in each cubic centi- 
meter 

Solution Pontoeaine Hydrochloride 2%' 30 and 120 cc. bottles 
Preserved with 0 4 per cent chlorobutanol. Tinted with oethyleoe 
blue to prevent accidental use for injection. 

Tsbteti Ponloceina Hydrochloride: 0.1 Cm. Each tablet contains 
01 Gm of tetracaine hydrochloride, $ mg of boric acid and not 
more than OJ mg of acetone sodium bisulfite To be used only for 
preparing solutions for surface anesthesia (not for injection) in 
rhinolaryngology, ophthalmology and dentistry. 

U 5 trademark 282.418. 
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Local Anti-infecfives 


ANTIBACTBRIAL /AGENTS 

The drugs included in this chapter are antibacterial, antifungal 
and antiparasitic agents. Agents of these classes that are adminis- 
tered internally (orally or parenicrally), though employed for their 
local action, arc described in the chapter on systemic anti-infcctives. 
The antibacterials include disinfectants and antiseptics Disinfect- 
ants usually are chemical substances that destroy disease germs or 
other J ' ' ■ ' j 

spores. ■ • . ■ • • 

septics '• 

micrO'O • 

(bactcn 

septic thus prevents sej^is, putrefaction or decay It Is obvious 
that no sharp distinction can be drawn between disinfectants and 
antiseptics. 

The idea] disinfectant or antiseptic may never be discovered. 
Such a substance must possess the ability to destroy all forms of 
all infectious agents without being toxic to human tissue cells or 
inducing sensitualion. It would need to be capable of penetrating 
tissue and of acting in the presence of organic matter such as 
body fluids. It would need to be soluble, stable, rioncorrosive and 
inexpensive. 

Because various infectious agents differ chemically, they naturally 
vary in their susceptibility to the different types of chemical sub- 
stances employed for anti-infeclives Thus, ii is necessary to select 
the anti-fnfective best suited to accomp/ish (he desired results. 

Criteria for the evaluation of disinfectants and antiseptics are 
not Well established. The incorporation of “inactivators" in both in 
vitro and in vivo tests of the bactericidal and bacteriostatic proper- 
ties of antibacterial agents undoubtedly will aid in estabhsbing 
their efficacies. Unfortunately, adequate neutralizers for all of the 
active compounds included in antibacterial agents have not yet 
been discovered. 

For the Council’s requirements for the acceptance of disinfect- 
ants and antiseptics, see the section in the rules on evaluation of 
certain products. 


Anfibiotics 

Antibiotics are chemical substances of microbial origin that 
inhibit the growth of the metabolic activities of bacteria or other 
micro-organisms. A given antibiotic may be produced by several 
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- ... _• . _• pJ,Q. 

. bstanccs, 

toWcity 
against a 

broad range of inleclious agents and that they do not induce the 
development of drug-resistant strains of infectious agents that arc 
■ • ■ ' ’ ■ ''' the thousands of antibiotics 

number of them possess the 
o be used as anti-infectives 
be primarily bacteriostatic; 
may be bactericidal as well 
as bactenostatic In some cases bacteriolysis may occur Some 
antibiotics that arc too toxic to be employed parenterally, such 
as tyrothnem, may be emplojcd topically 

TYROTHRICIN-U.S P.-— Soluthfido (Sharp & Doiisie) — “Tyro- 
thricin IS an anli-bactcrial substance produced by the grovsth of 
Bacillus brevis Dubos (Fam Bactemceat) . It consists principally 
of gramicidin and tyrocidme, the tyrocidine usually being present 
as the hydrochloride. 

■‘Tyrothnem has a potency of net less than 90 per cent of tho 
DSP Tyrothnein Reference Standard.” VS P. 

PAyiieel Properbei.— Tyrothrion occurs as a white to buff- 
colored powder (t is soluble m alcohol, acetone and dioxane; in- 
soluble in water, chloroform and ether !t is resistant to the action 
of pepsin and trypsin Heat and exposure to proteolytic enzymes 
render it insoluble m neutral buffer solutions 

gr • .... 

pc • • 

ba ■ . ’ ■ 

mixture Tyrotbricin is active primarily against the gram-positive 
micro-organisms These include specks of pneumococci, strepto- 
cocci and staphylococci Tyrothnem inhibits enzymatic action, 
retards growth and causes lysis of suvrcptiblc bactena 

Tyrothnem is ineffective when administered orally and ineffec- 
tive and dangerous w hen given intravenously. 

It may be used with caution in body cavities as long as there is 
no direct connection with the blood stream But in no instance 
should proper surgical treatment be omitted. It has been of value 
m the treatment of superficial indolent ulcers where (he pre. 
dominating organism is gram-positive. and in mastoiditis, empyema 
and some other wound infections Its ficM of usefulness is limited 
and It exerts no effect unless it comes m direct contact with the 
organisms Thu', it may not be rffective in the presence of deep- 
seated infections Hod) dmds such as saliva, unne and serum, 
inhibit action slightly, whereas substances from gram-nrgatiie 
organisms arc decidedly inhibiting 

Indi^nminatc use of tyrothriem *o1utions for irrigation of the 
paranasvl sinusc* or olher cavities close to the subarachnoid space 
following surgery should be avoided because of the danger of 
chemical minmgilis. 
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DoJoje.— Tyrothricin must be applied locally, not intravenously 
or by mouth. It is administered after dilution with sterile disltUed 
water to form an isotonic solution that yields 500 meg. of the 
drug per cubic centimeter This concentration usually is effective 
Higher concentrations may be used if indicated but may irritate 
the tissues. 

Parke, Dav:s & Cowpanv 

Solution Tyrothficln 2%: 10 and 50 cc. vials. A 92 per cent 
alcoholic solution contaming 20 mg. of tyrothricin in each cubic 
centimeter. 

S. B. Penick & Company 

Solution Tyrothricin 4%: 200 and 500 cc. vials A 23 per cent 
alcohSlic solution containing 40 mg. oi tyrothricin in each cubic 
centimeter. 

Tyrothricin: Bulk lOO, 500 and 1,000 Cm glass jars. 

Sharp & Dohme, Division of Merck & Co, Inc. 

Solution Seluthriein 0.05%: 240 cc. bottles A solution in 1 per 
cent alcohol, propylene glycol and water containing 0.5 rag of 
tyrothricin and 0 2 mg. oi cetyldireetbylclbybraraoniuoi bromide 
in each cubic centimeter. 

Solution Seluthriein (Coneenfiofe) 2 5%: 10 and 20 cc. vials. 
A solution in SO per cent alcohol and propylene glycol containing 
25 tag of tyrothricin and 10 mg of cetyldimeihylelbylammonium 
bromide in each cubic centimeter 
V S. trademark 42], 710 


Halogen Compounds 
Chlorine Derivaihes 

Chlorine is the most widely used and one of the most reliable of 
al] chemical disinfectants. Labarraque introduced chlorinated hme 
as A disinfectant in the French catgut industry in 1829, subse- 
quently, chlorine has been utilized primarily m sanitation engineer- 
ing, for the disinfection of drinking water and swimming pools, 
and in surgery and obstetrics 

The disinfecting action of chlorine compounds depends on the 
free chlorine liberated or on the vigorous oxidizing action resulting 
from their decomposition Its effiacnc>’ is reduced greatly by the 
presence of organic matter, due to its aflSnity for the protein mole- 
cule. It replaces the hydrogen in the alpha-amino groups of the 
protein molecule to form unstable chlorawino acids For this rea- 
son, frequent application of fresh chlorine preparations to wounds 
IS necessary 


’ or gaseous 
ncipally as 
itation. Mo 
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hypochlorite solution is both stable and rapidly germiudal. Mix- 
tures of sodium hypochlorite and calcium hypochlorite have the 
advantages of stability and moderate alkalinity and, therefore, are 
less caustic Germicidal efiiciency of these solutions requires a maxi- 
mum of available chlorine in the form of h>pochlorus acid Hypo- 
chlorite preparations such as Dakin's solution, in concentrations 
that are germiadally effective, lend to devitalize tissues and digest 
blood clots. They have been superseded by less toxic medicaments 


chlorites and exert antibacterial action more slowly Chloramines 
are more stable and less irritating to tissue than are hypochlorite 
solutions of similar strength. 

Chlorine is relatively unsclecUve toward micro-organisms Patho- 
gens of the colon-typhoid group and many of the pathogenic 
spores are sensitive to its action, Myeebaettrium tuberculosis re- 
sists destruction by chlorine Filterable viruses are inactivated by 
chlorine, but it is doubtful that the concentration ordinarily em- 
ployed in drinking water is sufficient to insure their destruction. 

In general, increase in temperature and acidity increases germi- 
cidal activity of chlorine and chlorine compounds 

CHLOFtOAZOOIN N P,— Atoehleramid (Waiucc i TtlKtAH) 
— a,«'-Azobis{chloroforrnamidine) — “Chloroaroriin contains not 
less than 97 per cent and not more than 102 per cent of CsHs- 
CljSe ” A'.F The structural formula of chloroarodin may be 
represented as follows 


Nm^-C-NSN-C-NH, 


Phytieol Prepertits . — Chloroarodin occurs as bright, yellow 
needles or fbkes It has a faint odor suggestive of chlorine and a 
slightly burning taste Solutions of chloroarodin in glycerin and in 
alcohol decompose rapidlv on warming, and all solutions of chloro- 
arodm dcccimpa«e on exposure to light Chloroarodin decomposes 
explosively at about ISS* Its dccompoaition is accelerated by con- 
tact with metaU It is very slightly soluble in water, sparingly 
soluble m alcohol, slightly soluble in glycerin and in glyceryl 
triacetate and very slightly soluble in chloroform 
Actions Olid Uttt . — The actions and uses of chloroarodin are 
similar to those of a dilute solution of sodium hypochlorite and 
ihc other chloramines However, it dots not hydrolyze appreci- 
ably m aqueous solutions and it has a low rale of reaction with 
mild reducing agents and other organic matter. Consequently, its 
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^ ■ . olution buffered at 

P” ^ ** ' rropojcd for use on 

mucous • , the stable solution 

of l.SOO in Rlyccry! triacetate (tmceiin) is used. Gaure impreg- 
nated with the triacclm solution of chloroarodm does not dry out 
or stick to the wound A solution prepared by miaing 1 volume 
of a strong solution of chloroarodin in triacetm (1 125) with 19 
volumes of a vegetah'e oil contains 1 part of chloroarodin in 2,000 
parts (by weichl) of the solution and is sufficiently bland to be 
applicable to mucous membranes of the vagina, colon and rectum. 

Wallace 4 T^£R.vav, l.vc 

Powder Saline Mixture of Axochloramtd’ Bottles of the powder 
containing 36 Gm for prepanng 1 gallon of aqueous solution of 
chloroarodin (1 3^00) contain 3.2 per cent chloroarodin, 89 6 
per cent sodium chloride, 1 per cent monopotassium phosphate 
and 6J per cent anhjdrous sodium phosphate by weight. 

Solution Aroohloramid in Tfii<«Hn 59, 236 and 946 

cc. and 3 78 liter conuiners A solution containing 1 Gm. chloro* 
arodin in 500 Gm. of triacetm Triacetm u a mixture of glycerol 
acetates containing approximately 95 per cent of glyreo'l triacetate. 

Strong Solution Atoehloremld In Trioeetin [I’I25]. 50 cc. bottles. 
A solution containing 1 Gm chloroarodin in 125 (^m. triarctin for 
use in the preparation of cWonjarodm in i-egetable oti (1 2,000) 

Tablets Saline Mixture of Axochloramid- Each tablet contains 18 
mg. of chloroarodin in buffered saline muture lor the preparation 
of 60 cc of aqueous solution (1.3,300) 

U. S fraUemarIc 322.242. 

Iodine and Derirafives 

Certain iodine compounds are used for their local irritant and 
antiseptic effects, which are due probably to the action of free iodine 
contained in the preparations or liberated from them; or they may 
be administered for their systemic actions and for roentgen-ray 
diagnosis. 

Iodine is one of the most efficient chemical bactericides in cur- 
rent usage Its germicidal action do« not vary greatly for the 
vegetative forms of various species of micro-organisms, it is effec- 
tive over 3 wide pH range, and it is effective against spores. Its 
action IS rapid and is principally bactencidal rather than bacterio- 
static. The tincture of iodine formerly containing 7 per cent iodine 
and S per cent potassium iodide was excessively strong and has 
been replaced by 2 per cent iodine tincture'U.S.P. The alcohol in 
the tincture is irritating to open wounds and is not essential for the 
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antibacterial action. To obviate this undesirable feature a 2 per 
cent iodme so]ution>N.F. is available. 


/O 

2(mO-C-Cm,nh, 'Ml ♦ NHjCH,C-Oh) + 1, 


PhytJeal PreperHet . — Diglycocoll h>droiodide-iodinc is a dark, 
almost black, lumpy powder with a strong odor of iodine. It is 
freely soluble fn water and practically insoluble in chloroform 
Although It is only very slightly soluble in alcohol, the iodine 
component is soluble The pH of a 0.1 per cent solution of digly 

i' ra* 

. • . • oI 

ers 

Amounts of the preparation suhident for disinfection of water are 
well below the toTte level. It produces a slight iodine taste and 
color that are reasonably tolerable. Its advantage over simple 
icdine solutions for the disiniection cl water ts its dry, static form 



two lauicis siiouiu tie usid pci met ui watei. me iiiguesl luuiue 


chioTine demand 

Ttie tablets should be protected against moisture from the air, 
but are otherwise stable and maintain effectiveness for J months 
csen under conditions involii^ a temperature of 140* F. 

Water on the bps of containers in which duinfection fs carried 
out does not come In contact with the iodine or form a part of the 
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measured portion bcins dtslnfccted; therefore, these should not be 
used as drinking receptacles until the treated portion has been 
allowed to run across such areas to eliminate all untreated water. 

Burvimm Soluble Jooike 

Tablets Burseline: Each tablet contains 8 2 mg. of iodine, 28 mg. 
oi digl>cinc h^droiodidc and 88.8 mg. of sodium acid pyrophos- 
phate. 

U. S (fadenark 432.297. 

Mefat Compounds 
Mercury 

The antibacterial action of compounds of mercury is principally 
bacteriostatic Their actixity i$ greatly diminished in the presence 
of scrum and other proteins, and they cannot be relied upon to 
kill spores Because of (heir bacteriostatic action, solutions of 
mercur)' compounds with dyes or other organic radicals are u«ed 
for antisepsis of the skin These organic compounds of mercury’ 
arc less toxic and less irritating than the older chlorides, iodides 
and cyanides oi mercur)'. Their ability to penetrate deeply into 
living tissue has not been established 

The antibacterial action of the mercurial compounds appears 
Co be due to the tnaccivaiion of essential enrymes by a reversible 
reaction with suUhydryl groups 

The organic mercurials frequently are used as prcsers’aiives. The 
germicidal action of tinctures of the organic mercunals often ts due 
to the alcoholic menstruum in which they arc dissolved. 

Phcnylmercunc chloride and basic phcnylmcrcuric nitrate were 

. • • • . - I. f . 1 . , -e found to pos- 

against certain 
pfteny fmercuric 

■ , • y of such com- 

• • rrcurlc ion, the 

. • • • $ follows: 


H,* 



. . • . • --t .‘{ons, 

. hich 

I. In 

, ‘ides, 

iodides and soaps react with phcnylmcrcuric ion to precipiialc a 

phenylmi 

extent of _ 

and the ^ 

supplant! , ■ 

other salts. 
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The phenylmercuric ion (CeH5Hg)+ is more stable in acid than 
in alkaline solutions of its salts. Aqueous solutions contauiing 
phenylmercuric ions, huSered with inorganic or organic acids, are 
fairly stable In the presence of organic solvents the stability is 


other than aluminum, except as these properties may be influenced 
by the particular acid employed Solutions of phenylmercuric salts 
may develop increasing amounts of mercuric and mercurous ions or 
free mercury as the result of gradual decomposition of phenyl- 
mercuric ions. 

Phenylmercuric compounds are active against a variety of patho- 
genic bacteria and of relatively tow toxicity to human tissue Like 
other types of organic mercurial antiseptics, however, they cannot 
be depended on to kill bacterial spores The presence of buffered 
solutions of phenylmercuric salts does not interfere ulth the pre- 
cipitin reaction of human serum, the action of complement, the 
digestive action of pepsin and trypsin or the antigenic power of 
vaccine Despite their low toxicity, phenylmercuric compounds may 
produce irritation, “burns” or poisoning in occasional individuals 
with undue sensitivity In rabbits the minimum lethal intravenous 
dose of a 0 067 per cent (I 1,500) aqueous solution of basic 
phenvlmercuric nitrate (buffered w-itb 0 1 per cent boric aad) Is 
7 cc per kilogram of body weight The minimum lethal oral dose 
for these animals U approximately three times the intravenous do<e 
The toxicity of solutions of this and other phenylmercuric salts 
varies according to the concentration of phenylmercuric ions, the 
presence of organic solvents, the acid that b added as a buffer to 
render them stable and the degree of decomposition The appear- 
ance of metaihe mercury as a precipitate in solutions of phenyl- 
mercuric salts indicates extensive decomposition 

ACETOMEROCTOL — M«rb«l (ScnirsTEtw) 2-Acetoxymer- 
curi-4-{l,l,3,3-tetramethyIbutyl)pheiiol — The structural formula 
of acetaracroctol may be represented as follows: 


CH,-C-CM,C1CH,J, 


Phfi'ieaf Properfitt . — Acctomeroctol b a white solid which melts 
between 155 and 157*. It b freely soluble in alcohol, soluble in 
ether and chloroform, sparingly soluble in benrene and practically 
insoluble in water. 

Actions onj diet.— Acrtomcroctol. an organomercurial, is em- 
ployed as a topical antbeptic for the prevention and control of 
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superficial infection It is subject to the same limitations of useful* 
ness as other organic mercurial antiseptics. The alcohol-acetone 
solution accounts for a significant part of the antibacterial action 
of the preparation. These components may produce irritation when 
used on mucous membranes or extensive superficial wounds. 

Dosage . — Acetomeroctol is applied locally in 1:1,000 solution 
containing 50 per cent alcohol and 10 per cent acetone. 

SciriEFFELiN & Company 

Tincture Merbak 1:1,000 (Colored): 30, 118 and 475 CC. and 
5.78 liter bottles. A solution of 50 per cent alcohol and 10 per cent 
acetone containing 1 mg acetomeroctol m each cubic centimeter. 

Tincture Merbak 1:1,000 (Slaiitlets): 118 and 475 cc. and 5.78 liter 
bottles. A solution of 50 per cent alcohol and 10 per cent acetone 
containing 1 mg acetomeroctol in each cubic centimeter. 

U. S. patent 2,415.754 

MERCOCRESOLS.— -Marererin (UfjOdn). — A mixture consisting 
of equal parts by weight of iec.-amyltricresol and o-hydroxy- 
phenylmercuric chloride. Mcrcocresob is used in the form of a 
tincture containing 0 1 per cent secondary amyltricresol and 
O.l per cent o-hydroxyphenylmercuric chloride dissolved in a 
solution containing 10 per cent acetone, 50 per cent alcohol, and 
water. The structural formula of mercocresols may be represented 
as follows: 




Actions and Uses. — Mercocresols, the combination of cresol de- 
rivatives and an organic mercury compound, possesses germicidal, 
fungicidal and bacteriostatic properties peculiar to its two active 
parts. The actions of the two constituents supplement each other 
so that the mixture is approximately twice as germicidal for 
Staphylococcus aureus as the component cresol dcnv.xtivcs alone, 
and seven to ten times as germicidal as the mercury compound 
alone. The estimated total effect is not of that order for all patho- 
' ' ” ' ■ ■ somroafion 

omponents. 
the short- 
antiseptics, 

as 

act 

. to 

mucous membranes and for irrigation of certain body cavities and 
deep infected wounds. 

The toxicity of mercocresols is principally that of the organic 

mercurial component. , j 

—jlercocresob is applied topically in the undiluted unc- 
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tore (containing secondary amyltncresol 1:1,000 and o-hydroty- 
pbenyltnercuric chloride 1:1,000) to all superficial wounds and 
for surgical preparation of Ibe intact skin. It tnay be applied 
similarly to the ear, nose and throat, but dilutions of 1:5 to 1:20 


mended, for irrigation, instillation or lavage of the bladder and 
urethra dilutions of 1:20 to t.20 should be u<ed Dilutions of l.'IO 
to 1.20 are also employed for instillation in the eye 

Mercocresols is compatible svilh’both acids and alkalies and does 
not precipitate with the chlorides of the body fluids. 

Tnt UrjonN CoarPANV 

Tincture Mereresin: 60 (Pistol Grip), 118 and 473 cc. and 3 735 
liter bottles. A tinted solution of 02 per cent mercocresols, in a 
mixture of 10 pet cent acetone, SO per cent alcohol and water. 

Tincture Merereiln (SfshUu): S18 and 473 CC and 3 785 liter 
bottles An untinted solution of 0 2 per cent mercocresols in a 
mixture of lO per cent acetone, 50 per cent alcohol and water. 

PHENYIMERCURIC NITftATE-M.P.-«Merpher.7l Nitiete fBoiie) 
(HAMitTov) — “phen>Jmercuric Nitrate b a^ mixture of phenyl- 


Act/o/if end t/i«i — Solution or ointment of phcnylmercurlc 
nitrate is used exiernally as an antiseptic for the prophylactic and 
therapeutic disinfection ol the skin, superficial abrasions, lacera- 
lions. Hounds and infections 

Detegf. — For prophylactic disinfection of the Intact skin and 

1. .. . t _ . « ff. . . , 


parts of H-aler). When used os a wet dressing, the l;24,000 dilution 
should be prevented from heroroing loo concentrate, as the result 
of unavoidable evaporation, by the addition of 0.5 per cent of 
sodium chloride To each 500 cc of diluted solution, 2J Cm of 
noniodixed table salt may be added TTiU docs not produce exces- 
sive precipiution The full strength (1 1,500) solution neser 
should be used to »cl bsndafres or drei'inirs The l-lJOO orveho- 
lesterin base ointment also may be employed for (he prophylactic 
disinfection of minor infuries or may be applied tssfee daily for the 
treatment ol superficial infections. 
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Hamilton LAnormoRiES, Ikc. 

Oiniment Merphenyl KHr«io (Basic) 1:1,500: 28J Gm. tubes. 
A water-ln-oil emulsion (fS aqueous, oil phase) ol an oxychol- 
csterin base contatnins 0 067 per cent basic phcnylmercuric nitrate 
with 0 I per cent bone acid. 

Solution Merphenyl Nitrate ffiotic) 1:1,500: 47J cc. and 3 78 liter 
bottles. An aqueous solution containing 0067 per cent basic 
phenyJmcrcuric nitrate with 0 1 per cent boric acid. 

U. S. trademark 318,039. 


Silver 

Silver compounds arc used in medicine to secure caustic, astrin* 
gent and antiseptic effects These results are produced by the free 
silver ions. When caustic effects are desired, silver nitrate is prc« 
ferred, because the colloidal compounds of silver are not caustic. 
As an astringent, also, silver nitrate b the compound of choice, but 
it must be used in weaker solutions; silver picrate acts similarly. 
The antiseptic action of silver nitrate is complicated by irritation, 
pain, astrmgcncy and corrosion These may be desirable for the 
destruction of tissue or the stimulation of indolent wounds; but 
tthen they are not necessary, these actions may be avoided by the 
use of colloidal siU-er preparations 

The routine instillation of a few drops of 1 per cent solution of 
silver nitrate into infants’ eyes immediately after birth for the 
prophylaxis of ophthalmia neonatorum is practiced widely and is 
required by law in many states. 

Couh'o/).— TAe long continued me of any silver preparation tntjy 
produce irremediable dtscohration of the skin or mucoNi membrane 
(argyria). 

SILVER PICRATE.— Picragol (WYEtn).— Silver trlnitrophenolate 
monohydr.'itc. — The structural formula of silver picrate may be rep- 
resented as follows. 



HP 


Physical Proper/iei. — ^ilver picrate forms yellow crystals, which 
slowly discolor in sunll?ht. It is sparingly soluble in alcohol and 
water, slightly soluble m acetone and glycerin and very slightly 
soluble in chloroform and ether. , 

Actions and Uses . — Silver picrate is used in the treatment ot 
vacinitis due to Trichomonas vaginalis and Momlta albicans tn the 
form of a compound powder for insufflation and suppositories tor 
insertion Protracted use of this compound may give rise to 
argyria, because of its silver content, and nephritis, because 
picric acid content. Therefore, ft is necessary to watch the sain 
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for signs of argyrh, and the urine for albumin and casts. In all 
^-aginal insufflation m the pregnant female, the physician should 
ctercise every precaution to picvent positive pressure in the vagina 
because of danger of breaking the enlarged veins and intrcducing 
air into the vcncus circulation 

Doiage . — Concentrations ot 1 to 2 per cent are used in the form 
of compound powder and vaginal suppositories. 

The compound ponder is administered by means of an insuffla- 
tor or other surgical “powder blower" The vaginal suppositorj- 
containing 0.13 Gm. in a boroglyceridc gelatin base is intended 
primarily to be used as an adjunct in tbe treatment of this condition. 

WvETii Lagoratorics, Ikc. 

Powder Pieregol Compound 1%: S Gm. bottles 1 per cent silver 
picratp in purified kaolin. 

Vaginal Supposiforiei Picragol. 0.13 Cm silver picrate in a boro- 
gbccridc gelatin base. 

U. S trademark 

Nifrofuran Derivafives 

The nitrofurans are substitution products of furan m which tbe 
5<nitro group is essential for their antimicrcbial activity Depending 
largely on their cancentration, (he> are bacteriostatic or bacteri* 
cidat, probably through inhibition of enzymatic oxidative processes 
Their bacteriostatic activity apparently results from a rcver.ible 
inhibition of enzymes concerned with the dissimulation of pyru- 
vate Ihc mechani-m of the bacteiicidai action is unknown. In 
vitro, It is fairly difflcult to develop bacterial strains that are re- 
si-tant to nicroiurans When such resistance occurs, it is of a 
relatively low degree Cross resistance has been observed to some 
other S-n tro-2-lurald?iiydc derivatives but not to chloramphenicol. 
Induced bacteiial resutance to suliathuzole, penicillin, chlortctra- 
rycline or streptomycin docs not appear to entail resistance to the 
nitrofurans protonged cxpv'surc to thc% compounds may produce 
sinsiiization in some patients 



The structural formula of nilrofurazonc may be represented as 
follows 


“TUI- 


l-CHTN-ri-C-NHi 


fhftleol Pfoptrittf — Nitrofurazonc b an odorless, lemon-ycIlow, 
crystalline powder, which turns browmi'h black on healing and 
decomposes between 236 and 240*. It is neatly tastelers but de- 



6$ LOCAL ANTMNFECTJVtS 


vefops a bitter aftertaste. One part of niitofuwione is soluWe in 
590 parts of alcohol, 3S0 parts of propylene glycol and 4200 parts 
of water. Xt fs slightly soluble to polyethylene glycol mixtures and 
is practically insoluble m ether. The crystals darken on prolonged 
exposure to light. 

Ae/ions ond (/ies.-~>Nitrofurazone is a substituted furan coiiJ’ 
pound possessing bacteriostatic and bactericidal properties; it is 
inhibitory in broth in concemraiions of 1;100,000 to i;200,000 and 
bactericidal at 1:50.000 to 1:75,000. U a effective in vitro and in 


laminated wounds, bums, ulcerations and pyodermas, especially 
impetigo and ecthyma It is also useful topically as an adjunct in 
the management of scute or chronic purulent otitis of bacterial 
origin arising from cither the external or the middle ear, except in 
severe otitb media associated with cholesteatoma. It may be useful 
as an adjunct to surgery m the preparation of areas for skin graft- 
ing and in the treatment of osteomyelitis Daily application for 
periods of tO days or longer may produce a local reaction In some 
cases. Intolerance to local use of nrtrofuraeone has been observed 
and may be an indication for withdrawinz the drug. Continuous 
applications for S days may produce sensitixation and generalized 
allergic skin reaction. Pbotosciisitization from sunlight has not been 
encountered. 

It is useful for ophthalmic application in the management of 
bacterial eye infections, including treatment of purulent conjunc* 
tivitis and' prophylaxis or treatment against infections in corneal 
abrasions and ulcers and following thalarion operations and the 
removal of embedded forefen bodies from the cornea Local sensi- 
• *1 «•-«. V.... V..,. >1 Uk Mc« nt nnhlhaliniC 

. • . hould 


• • • ikely. 

* . • base 

or solution containing a concentration ot 1:5P0 102 per ceni>. It is 
applied locally either directlv or to dressings that are then Used 
to cover the infected area. The base is water soluble, softens at 
body temperature and, thus, may require special coverings to main- 
tain effective contact with certain areas. Contact of the ointment 
with the infecting micro-organisms Is essential for their desttucuon 
Dressings may be remforcro with cellophane or similar material, 
and petrolatum gauze may be used for a barrier to iirnit absotp- 
ivon into the dressing On exposure to light, the bright yellow rutro- 
furazone turns dark brown. This Is not associated with any ill 
effects arid may he avoided by covering it with light dressing 
For topical application in the control of purulent otitis. 0 5 cc 
of a 0 2 per cent solution is instOled into the external meatus tnr« 
or four times daily The application should he preceded with 
cleansing of the meatus by irrigation and drying. A cotton pwg 
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\.. ! — i.j -f.— — V 4_ it,, f^jution, or h 

i in the eye 
times daily, 

and as a I per cent oinlment, espcculh’ for supplemental night 
time use. The ointment usually u contraindjcatecJ m cases of 
perforated injuries of the cyiba*! 

Eaton LABosAiosttcs 

Ear Solution Euraein C.2%‘ 15 ec dropper bottles. An anhydrous 
solution in poljethjlenc gl>cQl J03 

Ophthalmic Ointment Furactn 1%: 3 54 Cm tubes An ointment 
containing 10 mg of ntltofuraropc m each gram 

Ophthalmic Solution Furacin: 15 cc dropper bottles An isotonic 
solution containing O.T mg of nitrofurarone in each cubic centt- 
meter Preserved with OCOl per cent phenylroercunc acetate 

Soluble Qraiiin^ Furacln 0.2%.* 56 7 Cm. tubes; 115 Cm, 454 
Cm. and 2 76 Kg. jsrs An ointment containing 2 mg of nitto* 
furaeone, 045 Cm. of polyethylene glycol 1540, DOS Gib of poly- 
ethylene glycol 4000 and 05 Cm of polyethylene glycol 500 in 
each gram. 

Salutian Furacin 0.2%: (18 and 475 cc bottles. A solution con- 
taining 2 mg. of nitrofurarone, 5 mg of polyethylene glycol of 
monoisooctyl pbenyi ether m a mixture of 052 Cm of poly- 
ethy lene glycol 500, 0.52 Cm of polyethylene glycol 1S40 and water 
in each cubic cenPmeter. 

U S psltnii and 2,416^U. V S Iradeiaarki 401,279 and 

44t.71S 


Peroxides 

Tlie peroxides belong to a class of oxidizing agents (others; 
chlorine, ozone, perborates, permanganates) that are deleterious 
to bacteru by * irtue of the nascent oxygen they liberate Nascent 
oxygen combines rapidly ssrth all organic malttr and once tom- 
bing b inert , these properties reflect the sltenglh and weakness 
of these agents as gerroiades All of these agents are inactis’atcd 
rapidly by catalase, a ferment found in most cells Molecular 
oxygen b mo<t harmful to obligate anaerobes that produce hydro- 
gen peroxide but do not produce catalase uith which lo destroy it. 

ffydrogen peroxide. IIzO-. decomposes to water and 1 atom 
of ruscent oxygen Sofutroru of hydrogen peroxide have high sur* 
face tensions and, therefore, do not penetrate well Because of their 
rapid inactivation by protein, they must be used over a long period 
of time The 5 per cent commercial solutions arc employed as 
local anli-infectises, the strong (50 per cent) solution b extremely 
caustic 

The liberated oiygeft from hydrogen peroxide decomposition 
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sometimes causes effervescence. For tbis reason it should not be 
injected into closed body cawUes or into abscesses from which the 
gas cannot escape 

Hydrogen peroxide is valuable for the removal of dead organic 
matter from areas from which mcchamcal removal is difficult. Its 
action on bacteria increases with increased temperature and in the 
presence of certain salts that catalyze the release of nascent oxy- 


spores. 

In metallic peroxides the hydrogen of hydrogen peroxide has 
been replaced by metals, which slowly liberate oxygen for 24 to 
48 hours. They differ m action m accordance with tbeir solubility 
and the alkalinity produced by interaction of the peroxide wi^ 
water The action of peroxides also is affected by the nature of the 
metal that goes into solution when the peroxide is decomposed. 
Thus, the use of sodium peroxide is limited because a strong base is 
formed when it dissolves in water. 

Zinc peroxide is used postoperauvely to control Infection although 
it n not effective against all micro-organisms, and the consistency 
of the preparations precludes deep infiltration. Disintegration of 
zinc peroxide leaves deposits of zinc oxide and hydroxide In the 
wound and increases exudation. Untoward drying of the ncdlca- 
ment may be prevented by properly covering the area with petro- 
latum or zinc oxide ointment gauze. 

ZINC PEROXIDE. ME01CINAL.U.S P— "Medicinal Zinc Peroxide 
consists of a mixture of zinc peroxide, zinc carbonate and zinc 
hydroxide. Each Cm. of Medicinal Zinc Peroxide, previously 
heated at 1^5" to 140'* lor 4 hours, evolves not less than 2.16 ml- 
of oxygen m 20 hours and not less than 0 24 ml of oxygen in the 
following 4 hours " VS P 

Pftyuzcl Properties. — Medicinal ime peroxide occurs as a fine, 
white or faintly yellow, odorless powder It is almost insoluble in 
water and organic solvents but dtssalves readily m dilute acids. 

Aefions and Uiw,— Set the general statement on peroxides. 

Dosagt. — Zinc peroxide medianal (powder) sterilized in small 
quantities (10 to 50 Cm ) by heating m a dry oven for 4 hours at 
exactly 140' is made up with sterile distilled water to a smooth, 

' • -am. If the 

’ not come 

The dose depends entirely on the size of the wound to be treaty 
Enough of the creamy suspension should be used to 

■d 


■ id 
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Drcssuif^ usually are cbanged m 34 hours hut may be left for 
several days. 

MAtu-vcxsODT Chemicai Womss 
Powder Zinc Peroxide Medicinal: 2SJ, 113 4 and 4S4 Gm. bottles 


Phenol Denvafives 

Phenol derivatives include the crcsols ar}d the diphenols Cresols 
are phenols in uhich one of (he hydrotreu atoms has been replaced 
by 3 methyl group The official cresol is a mnlure of the three 
isomers, otlha-, mtla- and ^ara-cresoL They are only moderately 
soluble in uatcr, about 1 SO, but are emulsified readily in the 
presence of soap and alLalies, houei'er, excess soap and alkali 
dimmish their germicidal efficiency. 

The antibacterial specificities of the cresols closely parallel those 
of phenol. Cresols are highly effective against atid-fast bacteria 
but have limited virucidat value, they are not sponcidal Jn con- 
trast to other disinfectants, the cresol compounds retain their 
germicidal properties cemar^bly well in the presence of organic 
matter. 

The loeicity and local actions of (he cresols, as of other phenols, 
(nay be diminished by •‘masking” the active OH group by the 
fprmalion of esters 

Oiphenols, such as hexacbloropheoe, are derlvativw of diphenyl, 
diphenylmethane and dipbenylsulfide There substances are neakly 
acidic, and it is believed that v.hen combined with excess alkali, 
ai in soap, only one of (he two phenobe groups is neutralixed, 
while the other retains antibactenal properties 

HEXACHLOROPHENE-U^P.—Gemopken (EfHKXi.v) — Hex-O- 

San (ReTOST) — ' ■ • “ - - - 

(Ccvraai) — 2,2' 
thiorophene, dried 
9S per cent of Cnxiivb^,: 

The structural formula of beaachlorophene may be represented 
as follows 



ffryi/eef — HtaaeWMopfeent Is an odorless (or 'ndth a 


detercent creams, oiU and othte vehicles for topical application to 
reduce the numbers and to inhibit the mctabolum of micro* 
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organisms that occur naturally and pathogenically in the skin 
bacterial flora. 

Residual amounts of hexachlorophcnc, which arc adsorbed on 
the skin, maintain a reduction in numbers of bacteria. Optimum 
results arc obtained only with regular daily application of the agent 
to the sUn surface; substitution of other cleansing agents, includ- 
ing water, removes the adsorbed hcxacblorophene wills a resultant 
rapid increase in numbers and metabolism of micro-organisms 
Application of alcohol or other organic solvents to the sUn should 
be avoided. The activity of hexa^Iorophene, like that of many 
antibacterial agents, is considerably reduced by blood serum and 
other organic matter. 

Hcrachlorophene is eOective against gram-positive bacteria; the 
gram-negative organisms are much more resistant to its action. 
No evidence presently is available concerning its efficacy against 
acid-fast bacteria, fungi, bacterial spores or viruses Irritant and 
toxic effects of hexachlorophene on the skin surface, even after 
long-continued daily u<e, have been reported infrequently. I^ta 
have not been presented on the possibility of acquired resistance of 
the skin bacterial flora following prolonged use of hexachlorophene. 

Products containing hexachlorophene arc used for preoperative 
scrubbing and preoperattve and postoperative preparation of pa- 
tients' skin When used continually, hexachlorophene is also an 
effective prophylactic agent m decreasing the incidence and seventy 


chemical agent should be tebed on as a subAitute for mechanical 
cleansing of the skin. 

Dosage, — For usb as an anlibacutial agent hexachlorophene 
may be incorporated in a number of vehicles, i e , soap, detergents, 
creams and oils Concentrations of 2 to J pet cent in bar and 
liquid soaps (based on the amount of anhydrous soap present) and 
in detergent prep.xralion5. and concentrations of 0 5 to t per cent 
in products that arc applied to the skin undiluted are efficacious 
in reducing the number of micro-organisms inherent In the skin 
bacterial Bora; maintenance of reduced numbers depends upon 
regular daily applications of the agent to the treated area. Con- 
centrations in excess of 3 per cent have not yet been shown to be 
more effective. 

CtNIRAt CltEMICAL COMPACT, JSC. 

liquid Soap Surgi-Cen; 3.7S. X8 9, S6 7, 113 A, 132.4 and 208.t 
liter containers A soap containing I per cent hexachlorophene 
(2.7S per cent anhydrous soap basis). 

U. S trademark jUSAld 

Etuicos Suture Lacobatohes, I»c. 

Surgical Soap Gamophem S6J and 127.5 Gm. cakes. A soap 
containing 2 per cent hewdilbrophene. 

U, S. mdemitk 532,820 
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I)3ve b:en cmplcyctj in culture media to enhance and accelerate the 
growth of acid-fasl rtiicro-oiganisms. 

The antibacterial actian of alt iJir/fl«*flCftvc aserttj is reduced 
greatly in ike presente of organic matter (le., blood ttrum, pus, 
etc } In vitro metkads that do not utilize orgaftfc matter in the 
antibact'rial eva!u!itio}i of surJace-acUve agents are of little value 
and c<jnKO{ be interpreted or conditions of actual use. 

Anionic Agents 

These agents are the neutral or faintly alkaline jodiunj (etc.) 
salts of acids of high moleoilar weight, exemplified by common 
soaps, ammonium and calcium mandelates, alkyl sulfates, salts of 
fade acids and a class of neutral, colored substances known as 
“acid dj’es" (e g , acid fuchsia). 

These agents arc effective only on substances at pH values 
more acid than that oi blood, they have been found useless in 
infected wounds, moderately useful in skin disinfection and very 
effTCt{%e in the diiinicction of the urinary tract, provided sufficient 
acidity is maintained and the substances (ie., mandelates) are 
eicrcted unchanged 

The anionic agents, in general, are most eKective against the 
gram-positive organisms 

Theories concerning their mode of action on the bacterial cell 
include (1) possible interaction of their acidic ions with the banc 
groups (ic, enzyme systems) of the cell to form feebly ionized 
compounds and (2) interpretafson of increased action in an add 
ffledium to mean that the undhsooated acid is more “active" than 
the ion The latter theory would lose ground if it were found that 
incKasing the acidic nature of the amons raised their antibacterial 
action. 

Anionic compounds inactivate cationic agents. 

MANDELIC ACID DERIVATIVES- — Sec the chapter on systemic 
anti-infeclives 

SODIUM TETRADECYL SULFATE.— For monograph sec the chap- 
ter on sclerosing agents. 

Cafhnic Agents 

The neutral salts (hydrochlorides, etc.) of bases of high molecu- 
lar weight comprise this group They include fatty amme salts, 
quaternary ammonium compounds or alkyl pyridinium compounds 
and the so-called basic dyes, such as the polyphenylmethanc anti- 
septics (brilliant green, auramine and crystal violet) and the am- 
dine antiseptics (proflavine and acnfiavine hjdrocfcfoiide). The 
dyes arc discussed in another scctioa of th« chapter. 

(Cationic surface-active agents bear positive electrical charges on 
their hydrophobic groups Cationic agents arc efiective against both 
gram-positive and gram-negative organisms but higher concentra- 
tions are required to kiJl the latter type. The aotibacteiial action 
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oi these agents increases as the pH is increased. Cationic agents 
possess a low order of fosicity although some of the fatty salts 
appear to be primary irritants or sensitisers 
Since the anUfeatterial action of cationic compounds is opposed 
by that of anionic agents (soap in concentrations as low as Q t per 
cent decreases the action), tbor ai^hcation to the intact skin to be 
prepared for surgery must be pr«tded by thorough rinsing of the 
soap-cJeantd areas, first wjih o.at«r and then with 70 per cent 
alcohol The use of alcohol dtminishes the ionization of ordinary 
soap solution, so that the inactivating chemical union of soap viitb 
the disinfectant is prevented 

Cationic detergents arc not virucidal, spocicfda) or fungicidal and 
cannot be relnd upon for stenhzation of surgical instruments and 
hcat-labile articles HoweNtr, they may be used to preserte the 
sterility of articles during storage. 

The "quaternary ammomum compounds” arc synthetic salts of 
organic, mtrogen*coniaininK cumpounds The properties of the two 
types ate similar (J) The four hydrogens ot the jramonium radi- 
cal, tSUs]+, are replaced by albyt or aryl group* and (l> tbs 
nitrogen of bsttrocychc radicals is alkylated or aryUted completely* 
The antibacterial properties of these compounds ate due to thnr 
chemical Tcattnity and to their adsorhabibty , the same properties 
often account for their failure as germicides They are adsorbed 
completely by charcoal and to a lesser deetee by apar Due to this 
high driirec of adsorption on the bacicrul wall, test methods that 
incorporate a neutralising or desorbing substance are employed for 
determining the arriibactenal action of these compounds Methods 
which do not include this procedure measure only bacteriostatic 
properties of the agent Quaternary ammoniurn compounds com- 
bine readily with proteins and, thcreiorc. art less cfikicnt in the 
presence of serum and othtT organic matter. Some phosphates 
diiniRi‘h ihetr eftt-ctivene's, fats ahect them physically The many 
quaternary ammomum compounds that ha*c been synthesized vary 
m then antibacterial action, some an. mcfncicnt as disinfcctanU 
and ranilirerj 

The logarithmic sunnal eurseof bartciia subjected to the action 
of quaternary ammonium compounds is straight only for (he kill- 
ing of the first 99 9 per cent, after that, the death rate decreases 
and the last suniiors display tnaiked resistance 
Certain litnitatiotu art eraphasired when the quaternary am- 
monium compounds are utilized ai «km disinfectants because they 
lorm a film on the skin under which haclrrU remain liable The 
film IS moderately resistant to mechamcal trauma, its inner surface 
ptissrtsei hute antihactenaf jtction, whereas the outer surface exerts 
considerable action UisiMttswn oi the surgeon’s hands in gfoie- 
Irss surgery depends upon the mechamcal stability ot the film and 
upon (he neuirjiuing eflccl of lusue daids and blood Strnluation 
of the operatise field and the tncuiun iiselt by (hese agents is doubt- 
ful 

The quaternaries base brrn Tteommentfrd as sati^fartory sani- 
tizinz: iifiHS fur rcdutiiun oi the bactefu! flora oft eating and 
drinking uteWsiU and dairy equipment, proxided thorough me- 
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chatiical cleansing and Teniovsl of anionic detergents precedes the 
rinse. Rise in temperature tacreases the efficiency of these and 
other disinfectants 

Strains of Pseudowonat aentgiuosa and ifycobaclfrium iubgrcu. 
lasts arc particufarfy resistant to these agents. Bacterial spores re- 
main viable even after prolonged contact ivith solutions of the 
quaternaries. Utility of these agents for combating bacterial and 
fungal infections is not established 

In the concentrations cammonly employed the quaternary am- 
monium salts are not toxic to animals, 

BENZALKONIUM CHLORlDM/.S.P.-^Zephtran Cftforid# 
(WiNTnnoy-STEARNs) — AlkylbenayldimethyUnunonium cbJoride.— 
“Benzalkonium Chloride u a mixture of alk>ldimethylbenrylam- 
monium chlorides of the general formula, fCcHsCHzNfCHsjisRJ- 
CJ, m which R represents a routure of the alkyls from CsHir to 
C18H37. It contains, when calculated to the anhydrous basis, not 
less than 97 per cent and not more than IIXJ per cent of 
ICcH5CH2N(CH.r)2R jci ” VS.P. The structural ioxmuh of ben- 
ralkonfum chloride may be rupresenled as follows: 



PhysUdl froperfier.— Benzalkonium chloride occurs as a white or 
yellowish white, amorphous powder or In the form of gelatinous 
pieces It has an aromatic odor and a very bitter taste Its solution 
is slightly alkaline to litmus paper and loams strongly %vhen 
shaken. It is very soluble in water, in alcohol or in acetone, it 
IS almost insoluble in ether and » slightly soluble in benzene 

Actions end Uses . — Benzalkonium blonde properly diluted is an 
effective, noninjunous, surface disinfectant which is germicidal for 
many pathogenic nonsporuiating bactena and fungi after several 
minutes’ exposure. Solutions of benzalkonium chloride have low 
surface tension and possess detergent, keratolytic and emufstfying 
actions, prppcrJies that assist penrtration and wetting of tissue 
surfaces Organic matter and anionic compounds rapidly reduce its 
activity. 

Effective concentrations of benzalkonium chloride are emonient 
and of comparatively low to*iQly. Rabbits tolerate from 3 to 5 cc 
of a l per cent aqueous solution orally or 1.2 cc. per kilogram of 
body weight, administered subcutaneously or intrapentoneally 
Application of various concentrations to the skin of these ani- 
mals, show that a 0 1 per cent solution is the highest concentra- 
tion that may be alloivfd to amain in contact for 24 hours with- 
out producing irritation 

Benzalkonium chloride fe suitable for general use rn the pro- 
phylactic disinfection of the intact sUn and mucous membranes and 
in the treatment of superficial Injunes and infected wounds. U Is 
used also to preserve the st«ihty of sai^’cal instruments and rubber 
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choflj oftd pyridiMttm diloride, « 

->ium salt is a cationic detergent that possesses tisefol surface* 
".i AS well as antiseptic properties agsmst s^jtn'C romporu- 
ac bacteria It U emplojed la aque^ 
rWnatt diitflions for topical application in the preop«tn e 
'eciicn of the wwet skin and the propbyladic aatisepsu of rw 
minor wounds It is ured also b> topical applicatioa or iriKa- 
n for thempentic disinftrtsoB ot accessible lattccns mcinurariea. 
CtV>l pyridmsum chloride ttstibjictta the shertcotunss cf other 
iionic deietgenU einp'oyed as genaiodei ia that its » ep* 

nosed by anionic detergents such as ordinary soap, n»y K rtcaced 
n the presence of serona and tissu; fluids and is cot rtUable 
clostridial spores 


Dosoje.— Inuct skin may b: prrpaitd for rurzery by jcnihl^ 
for 5 to 10 mifutes ttith an aque'us soltrtisa cf cstjl pyridinsssi 
ehlor.de I JtX) When the consentional scap-aJccfco}'«tttr-gennki4e 
nethod u to be emp'ojtd, I SCO cr I IffSi tlzctsrt iSzthTJ isay 
be «s*d as the gtrwiarfe if scap b eccpkteiy rcr/Jved before 
applfcaiictt S'mi’ar diluucc* of tbe tinasre cr a J \JXn a-qz««* 
solution asy be tt:td for icpical appheatas to eby/t UceraticRS 
and cbras'ons Fcr disinfectnn of d^ficate isstf.vi B«nl/rapn Ci? 
e«en;i\e steas of erposed tLsai, i S/XO to J.IC/XC tofcticjb 
should be used 


TntW’sr S SIcun.1. Cotraajr 

Coeesoheted So'btien Ceepryn C^'ef!di }5%{ iw e«. t-j} J yj 
liter bottles An aquecta jcLdba ee-.taars? Cl Ca f,f cAyi 
pyttdmwm chkndc tnd W ay. o! »r/*'r«s tboetsip. 

in each cub.c cenlimttrt for th? preparatbn <.£ u.lriy/m ts/i 
tur« fot externa} use 


iioteiiie SoMton Ceep'yn CMori-i* tc aM } ZZ E‘>*- 

bottles A solution comajoicg l tr.x cf ctlyl pyi^h:;?- 
in each cubic centimeter which « cude ty t^vr <J 

monobasic wdium phosphate acd disvl, aa pS^^phat*-, ' 


T!fiehif« Ceepnrn Cklofid# 1-200 4*0 J-l 

bstisn An alcahol-acetose-agunius lofutbn costafsinr J 
cetyl pyndimum chlonds m each Cubic ctntiiaeter. 


r-t. f.i 


Miution a/tAsixir.r 2 lur^ <A 
cetyl pyndtnium chloride sa each cubic centiroeMt 
U S t«M« 2J9},VH U S tradeourtc W«.18J. 

CHIORIOE. — Oiecer.f, CkU^j 
Kated uh£l. chloride may U r?pffl 
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Th? structural formula of bcnrclhoniutn chloride may be rtpre* 
sented as folfoivs. 


/T^ X 

Physicaf Proper/ies.<>- Benrethonium chloride forms colorless, 
odorless crystals* that arc vcr>* bitter It may be recr>‘Stailired 
from chioroforiTj, by the addition of ether, in the form of very thin 
plates, which may be hevaRonal Mineral acids and many salt 
solutions precipitate bcnacthonium chJoride from solutions more 
concentrated than 2 per cent, as an oil which crystaffires on drymE 
and has the same properties as benrethontum chloride. A solution 
of benicthonium chlonde yields a flocculcnt white precipitate with 
soap solutions The pll of a 1 per cent solution of beniethonium 
chloride is between 4 J and S S 

AcHofii oi>d Usii.—Bcmetboniutn chloride Is a synthetic tiualer- 
nary ammonium compound belonEinj; to the cationic group of 
detergent* It inhibits metabolism and viability of commonly oc* 
curring nonsporulating bacterb Both tinctures and aqueous solu* 
lions arc used as general germicides and antiseptics Soap and other 
anionic dc-tergents, as well as organic matter, arc incompatible with 
Ihss agent 

Dotage.~^TtneluTC bcnrethonium chloride } SOO and aqueous 
solution bejuethonium chlonde 1*1,000 are used undiluted. For use 
m the nose and eye onfy the solution should be used, diluted with 
four parts of water 


Pasxe, Davis & Compa-vv 

Sofution Phamerei Chloride 1:1.000: 4S0 cc and 3.84 liter bottles. 

Tincture Phemerol CWorido I 500: 480 cc and 3 84 liter bottles. 
U S pjwnf 2.J15.3JS' V S iradewarV WS,S4S 

CETYL PYRlDINiUM CHLORIDE —Ceepryn Chlorfds fMEEREit). 
— The monohydrate of the quaternary salt of pyridine and cetyl 
chloride The structural foriButi of cctyl pyridlnlum chloride may 
be represented as follows. 


^ • HiO 


P/iysiea! Pfoptrfies . — Cctyl pyrfdinium chloride is a while powder 
with a slight odor. It melts between 77 and 83“ It is very soluble 
in alcoho?, chloroform and water and only very slightly soluble in 
benrene and ether The pH of a 1 per cent solution js 6 0 to 7.0, 
as determined by the use of indicators (instrumejils with glass 
electrodes give variable results). 
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Acf'iom and Uset . — Celyl pyritoaam tMonde, a qualernaty ara- 
monium salt, is a catiooic detetsnt that possesses useful surface- 
active as well as antiseptic properties against sensitive nonsporu- 
latins bacteria It is employed in aqueous solution or tincture in 


Daiagc . — Intact skin may be prepared for sursery by scrubbing 
for S to 10 mirutes with an aquecus solution of cetyl pyrfdmiom 
chiofidc 1 too When the conventional soap-atcohol-cthcr-germicide 
netUod is to be tmp'oicd. I SCO or I 1,003 tincture dilutions may 
be ustd as the germicide if soap is completely removed before 
applieaticn, Simi'ar dilutions of the tincture or & 1 1,000 aqueous 
solution msy be u^ed for topical application to minor hceralions 
and sbras'ORS For disinfection of delicate mucous membranes or 
extensive cress of exposed tissue, ) 5,000 to 1.10,000 solutions 
should be used 

Tne Wir S MesREtt Coscpakv 

Cenesnlrjfed Solgt<«*i Ceepryn Chloride 10%: lEO cc. and 5 78 
bter bottles An aqueous solution containing 01 Cm. of cetvf 
pyndinium chloride and 80 me of monobasic sodium phosphate 
m each cubic centlmeCcr (or the preparation of solutions and tine* 
tures for externai use 

Isotonic Solution C«apryn Cblorldo l.'t.OOO: 480 cc and 3 78 liter 
bottles A solution containing l mg of cetyl pyridmium chloride 
in each cubic ccniimetrr which is made isotomc by addition of 
monobasic sodium phosphate and disodmm phosphate. 

Tidcturo Cetpryn Chlorldo 1:200 (TMtd)} 4S0 cc and 3 7S liter 
bottles An alcohol-acetonc-aqucous solution contalnins 5 mg. of 
cetyl pyndinium chloride in each cubic centimeter. 

Tiftetur# C«»pryn Chlond* I 500 fT'iitftt/J 4S0 cc and 3 78 liter 
bottles .hn alcohol-acetone aqueous sulution containing 2 mg. of 
cetyl p>ndinium chloride in each cubic centimeter. 

L' S pjtrni JJSS.iOl U S tra4«>>*ifc SSS.ISS. 

METHYLBENZErHONIUM CHLORIDE. — Olap.r.r. eWorld# 
(HoMtKAKcas* PaoDvers) — Dcne>Wimeth>l{I-lJ'(^-l,t4r5-let. 
rarofthslbotyJirre'osj jethosylcthyljammomum chloride — The 
siniciural formula of meih>lbfn«tboiiium chloride may be repre- 
tented as foUaws 
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{CHj)jC-CM4C(CHj)j- 




CHj 


‘N 

// \Vch/\h. 


HtO 


Phyika! Propetiki . — Methylbenzethonium chloride Tontis color- 
less, odorless crystals with a bitter taste. It melts between I6I and 
165* Oh a hot-stage microscope. It is readily soluble in alcohol, 
hot benzene, Cellosolvc, chlorolomi and water. Jt is insoluble in 
carbon tetrachloride and etbcr. 

Actions ond Uses — Methylbenzethociium chloride is a quater- 
nary ammonium salt with surface-active and disinfectant proper- 
ties similar to those of other catonic detergents. Its use is recog- 
nized only for bacteriostasis of urea-splitting organisms that may 
be involt^ jn diaper dermatitis Its employment, therefore, is 
restricted to the prevention of ammonia dermatitis in infants by 
disinfection of diapers Its action against other bacteria has not 
been studied sufficientiy (o watraat its use as a general purpose 
local antiseptic. When other forms of rash appear or actual treat- 
ment becomes necessary, the supervision of a physician is required. 
The systemic tocicity and local sensitizing properties of methyl- 
benzethonium chloride are suSiaently low to (Krmit its safe use 
in the home for the disinfection of infant diapers. 

Oofogo.—Methylbenzethoruum chloride u used in a clear solu- 
itOTv Of approumateiy t ?5,000 The quantity of solution made by 
the addition of 009 Cm (one tablet crushed to powder) to about 
2,000 cc. (2 quarts) of warm water is sufficient for rinsing six 
diapers The n ashed diapers should be freed of soap before rmsing, 
to avoid soap inhibition oi the disinfectant, and plated in an 
empty basm The solution then is poured over each diaper, thor- 
oughly stirred and allowed to stand for at least 3 minutes Diapers 
then are wrung out and dned without rennsing. This proce- 
dure usually wjJI protect the diapers against urine decomposition 
for IS hours of use, but it » not recommended that wet diapers 
be left unchanged, since this may encourage macerallon of the 
sLIn or chiHing of the infant Rinsrirg of the night diapers usually 
provides sufficient protection, but when necessary the daytime 
diapers also should be rinsed 

Precautions should be tslcea lo avoid accidental oral ingestion 
of the tablets. 

CrEMO PuBO MANUrACTPSINC CoSKWUlTlOtr 
Powder Msfhylbenzcthontuiti CMoride: Bulk; for manufacturing 
use. 

Homemakers’ Products Corposatiow 
Tablefi Dleperene Chlortd»: 009 Gm. 

U. S. patent 2,H3,969. U. S. trademark S29AA3. 
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ANTIFUNGAL AGENTS 

The superficial fungus infeclioRs arc amenable to topical medl- 
C-ation Two roembcrs, piopiomc and fapo'Jjc, of the serSes of 
saturated fatty acids of the general formula CiHjaOa and one 
member, undecylcmc, of the senes of unsaCuraled fatty acjds of 
the general formula CiiTfa-.-s 02 are employed as antifungal agents 
although their fungistatic actfon w sitro is teeak Either the acids 
or their salts are used Certain deiicatjves of petroleum hydro* 
carbons and salicylic acid and its salts likewise have been used 
for their antifungal action Any effectiveness of salicylic acid prob- 
ably IS due to Its kcratolytK action rather than to a direct action 
on fungi All of the above types of compounds usually are applied 
in the form of ointments, frequently in the form of powders and 
occa'ionally as solutions The dyes practically always are emfjloyed 
as solution 

The dyes are used in mcdiane for other than their antifungal 
action. They ate employed as chemotherapeutic agents and for 
special effects upon tissue cells The local anturptle action of dyes 
results from their bactetiosiauc and bactencidaf powers These art 
often specific 

The dyes used in medicine are nearly all organic, synthetic 
products They may be roughly divided into s« classes (t) the 
ato dyes, (2} the acridine dyes, such as acnflavine hydrochloride, 
actlflavine base and proflavine. (3) the fluoresctm dyes, either as 
fluorcscciR or combined with the metal mercury, such as mercuro* 
chrome soluble and flumectn; ( 4 ) the phenolphlbalein dyes such as 
phtnolphthaicin and phcncisulfoRpfiihatem and their chionnt, 
bromine and iodine substitution products, <5) the ttiphenyl* 
methane or rosamline senes, a large list of widely used substances, 
such as gentian violet, crystal violet, methyl violet and fuchsin; 
(6) mi<ct(lancous dyes, such as methylene blue Much cortfution 
esisls because of the varying composition of similar dyes produced 
by different manufacturm of commercial dyestuffs Usually the 
commercial dye contains a diluent, such as dcvtrin or salts, and fs 
jodeed by imctcriaf power In order to obtain comparable results 
in the clinic, the dyes should be of constant composition, preferably 
nithoul diluent Strict attention should be paid to the actual dye 
content o( each lot of dye 

The inphcnyfmethane (tosanihne) dyes used medidnatly are 
typified by such substances as fuchstn, crystal violet and brilliant 
grten 

Crystal violet has a selective action on pram-po*iUve organ* 
Kms. in fact, the action of the dye » so seleclite that often a 
"siram wiihin a ‘pccics" is not aflecird The selective power of acid 
fuch'in (the acid sodium salt of fuchstn duuUoiuc and tristiUoidc 
acids) ti m some respiects opposite to that of crystal violet, a 
coliure of the gram-nepalive wyanism Ser marefietns if-ro4te>‘ 
ojBj) being killed by the acid IttchMn, while the sram-fso*iUve 
ft anikram n unaHccted, at a temperature of about 50^ Acid 
fuchtin IS incompatible with crystal vnlti None of the tovanfline 
dyes u a strong baetentidr 
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Rosanilinc dyes are employed for the treatment of superfidal 
fursgous infections of the skin, Fachsin, the dye component of 
carbol-fuchsin pamt, h emploj-ed widely for this purpose, as are 
also pentian vwlet and the acridine dye, acriflatrtnc. The principal 
disadvantage of these dyes is that they stain clothing. 

CAPRYLIC COMPOUND. — Naprylafs (STSASErrBURcn). — A ma- 
ture of 10 per cent sodium capt>'Ute and 5 per cent ?jnc caprylate. 
Thoi structural formulas may bo represented as follows; 

CHjCHjpHil.CHjC^ONa (cH.CH,|CNj),CH.C^o]^, 

Sodium tapr/Ute Zine tapryhte 

Pftysicof P/optrfiti . — Caprylic compound is a fine, white powder 
with a characteristic odor It is partially soluble in water and is 
slightly soluble in alcohol 

Aeiioni end (/lei. — Caprylic compound has been found useful for 
the prevention and treatment of dermatophylosis pedis and for 
the control of other superficial fungous infections of the skin and 
accessible mucous membranes Applied topically, it is effective 
against infection due to trichophytons, rnicrosperons and Monilia 
clblcoHi Moderate concentrations of capr)'!ic acid sails do not 
produce irritation or sensturation of the skin and are not subfect 
to absorption frorn the stun or mucous membranes. 

0 ojo 5 *.-~Caprylic compound powder or ointment is applied 
topically to the skin after the affected part has btfn cleaned 
thoroughly The two may be used concomitantly, the powder being 
applied during the day and the ointment during the night The 
powder may be dusted into the shoes and stockings for the control 
of susceptible fungous infections involving the feet The ointment 
also is used in the treatment of momlial stomatitis or thrush. 

For the control of monilial vulvovaginitis, caprylic compound 
IS applied in the form of powder by insuhflaUon and in the form 
of an ointment by means of a vaginal applicator. A 5 per cent solu- 
tion of sodium caprylate (prepared by diluting a 20 per cent 
soiuttori with 3 parts of water) may be used in stubborn cases 
for preliminary cleansing of the vagina prior to application of 
caprylic compound Approximately 30 cc. of a 20 per cent solution 
of sodium caprylate may be added to 1,000 cc. of lukewarm water 
as a cleansing douche dunng therapy with caprylic compound 
During pregnancy, this type of treatment should not be used after 
the seventh month, 

R. J. STBASENBXTRCn COMPANY 

0;nta.nf Ntprrii/e; 21,1} Gm tiitfi and 454 Cm jats. An 
ointment containing 0 t Gm of sodium caprylate and SO mg. O! 
zinc caprylate in each gram. 

Po»*der Napryfate: SSAS Gm. fienble plastic bottles A fwirdcr 
containing 0 1 Gm. of sodium caprylate and 50 mg. of tme 
caprylate in each gram 
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CARBOL-FUCHSIN PAINT.— CARBOL-FUCHSIN SOLUTION- 
N F. — Carfusin (Rober) — C astellam’s Paint — A solution contain- 
ing 1 per cent boric acid, 4 5 per cent phenol, 10 per cent resorcinol, 
0 3 per cent fuchsin, 5 per cent acetone and 10 per cent alcohol 
m water, q s 

The boric acid, phenol, resomnol, fuchsin and acetone used in 
the preparation of this product meet the requirements of the V. S. 
Pharmacopeia or the National Formulary. 

Actions and t/ses.— CarboMuchsin paint is a stabilized prepara- 
tion of the original fuchsin formula knowm as Castellani's paint; it 
IS employed widely for topical application to superficial fungous 
iniections of the skin Its use should be leslticled to subacute or 
chronic dermalophytoses. It is of value for epidermophytosis inter- 
digitalis pedum (“athlete’s fool”), other intertnginous lesions of 
fungous origin, Tinea tnckophytina (ringworm) and Tinea sm- 
bricaia 

Carbol-fuchsin paint has the advantage over the original and 
subsequent preparations in that it is stable, but it must be pro- 
tected against evaporation It shares with other triphenylmethane 
djes the disadvantage that it stains clothing It never should be 
applied to large areas of the body or to patients who have sensitive 
tkm A test application of a 1 3 dilution should be made to a 
single small lesion before treatment is begun with the full strength 
paint. The ingredients are pobonous. 

Oeto;*.— Full strength carbol-fuchsin paint is applied directly to 
the surtace of skin lesions Topical appbeation once or twice daily 
is indicated in subacute phases, three times daily in chronic or 
particularly stubborn lesions Imenm use of a foot powder and 
twice daily change of hosiery is recommended in ihe treatment of 
epidermophytosis pedis In cases assocuted with excessive drying 
of the skin, application of the paint may be continued in conjunc- 
tion with applications of either boric aad ointment containing 2 to 
5 per cent of ammoniatcd mercury or an ointment of petrolatum 
containing 1 per cent each of sulfur and salicylic acid and 25 per 
cent each of zinc oxide and talc. 

Willi vsi 11. Roreb, Ixc. 

Carfuiin 30 and 120 cc bottles A solution containing 1 per cent 
bone acid, 4 5 per cent phenol, 10 per cent resorcinol, OJ per cent 
fuchsin, S per cent acetone and 10 per cent alcohol in water, q s 
U S trademark SU9.9S2 

The Veltex Compasv 

Cerbol-Fuehtin Paint: 30, M. 120 and 4S0 CC bottles A solution 
of I per cent boric acid, 4 5 per cent phenol, 10 per cent resorcinol, 
OJ per cent fuchsin, S per cent acetone and 10 per cent alcohol in 
water, q $ 

COPARAFFINATL— bo-Par (Mwical Ciieu.) —A mixture of 
water-insoluble isoparafiinic acids partially neutralized with 
iiooctvl hMlrcixybcniyldiatkvl amines The water-insoluble bo- 
parafiinic acids arc obUincxl by oxidation of petroleum hydro- 
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carbons by the passage of » current of ojyyen under pressure, at an 
elevated temperature and in the presence of a metallic catalyst. The 
n'ater-insolublc monocarboxyhc and cltcarbot>!ic acids with 6 to 
16 carbon atoms are separated and purified by fraclionai distiJJa- 
lion The hjdroxybenzyldialkyl amines arc combing with *he 
isoparaffinic acids directly or in a suitable soUent. "liic latter then 
IS removed by distillation. 

^Aysicol Properfiei.— Co{»rafiinate is a viscous, dark brown, oily 
liquid with the characteristic odor ot burnt petroleum, ft is irtt* 
miscible with svater but freely miscible with alcohol and volatile 
and fixed oils. 

AeHo/n o/iii UsN. — Copanffiitaie ointment is /or externa! tue 
only. Thick or tight batid^gins may cause irritation. Coparaffinate 
IS of value in the treatment ot ptunius ani and vaginae, mycotic 
infections of the hands and feet, ecxi-mas oi the ear and certain 
dermatologic manifestations of allergy This ointment is stimulating, 
towers the levels of irritabihty of the skin and is in varying degrees 
baclencidal and fungicidaf. 

Dosoge.^-lt should be applied with a rubber finger stall, a smalt 
wad of absorbent cotton or gau« or other convenient applicator, 
since It possesses an odor that may be objectionable ii it persists 
on the fingers. The first applications may cause a temporary burn* 
rng sensation The ointmeftt should be applied fo the aSecled area 
m the evening before retiring and again in the morning, if neces* 
sary, it may be applied more frequently. The majority of cases 
respond within 3 to $ days, hut others may r^uire up to 2 
weeks. If relief is not obtained by that time, some other form of 
treatment should be substituted. 

Mcdical Ctts^itcALs, Inc. 

OiMmenf iso-Par: 14, 78.5, 114 and 454 Cm jam. An ointrneBt 
containing 17 per cent coparaffinate and 4 per cent titanium 
dioxide in a base consisUng of becswa’i, cetyl alcohol, lanolin and 
petrolatum. 

U S patent 2,262, TiO. U S trademark 363.069 

PROPIONATg-CAPRYLATE MIXTURES.-~Prep3ration5 in which 
the formulation is varied W’lth respect to both the ingredients and 
thefr concentrations according to the dosage form The active in- 
gredients are chosen from the following calcium propionate, 
capryhc add, propionic acid, sodium propionate-f»-F., einc eapryl- 
ate and zinc propionate Their structural formulas may be repre- 
sented as follows. 

CHjCHj[CH,UCH*C^H [cHjCHiC-oJjCw 

Caprjlie acid CaJciww propiMiate 

CH,CH*C’5?OHa [cHjCHjtCMjLCHjC^oj^rn 
Sodium propionate Zinc caprylate 


CM,dH,C~OH 
Propvomc acid 

Zinc propi^ate 
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Ac^'ont and t/wj. — Propionale-capryUle mixtures arc used against 
superficial fungous infections, especutly dermatophytosis of the 
feet, hands and groin 

Doioje.— Cleanse the affected parts and apply morning and 
night. 

WVETU LaBOJ!ATO*IES, Inc. 

Ointment Sopronel PropioneU'Capryletst Compound: 30 and 130 
Gki. lubes. A water-soluble oinlinent cotiCaimng I2J per cent 
sodium propionate, 2.7 per cent propionic acid, 10 per cent sodium 
caprylate, 5 per cent ainc caprylate and 0.1 per cent dioctyl sodium 
sulfosucanate. 

Powder Soprano! Propionatee-CapryUto Compound. 60 and ISO 
Cm. canisters. A dusting powder containing ]S per cent caldum 
propionate, 5 per cent sine propionate, S per cent xmc caprylate 
and 0.2S per cent propionic acid in a talc base. 

Solution Sopronol Proplonata-CapryUte Compound. 60 cc bottles 
A dilute n-propyl alcohol solution containing 12.3 per cent sodium 
propionate, 2 7 per cent propionic acid, 10 per cent sodium capry- 
late and 0 I per cent dioctyi sodium sulfosuccinale 

Lieented under U. S. pateat* 2.JI\9vS and 2,46S,66J. V. S trademark 
4]0,2S4 


,o 

(CH,CH,C -C|,C» CHjCHjC- ON* 

Cslciunt propaonale Sodium propionate 

Aefiont ond Uiar— rropionate compound in the form of jelly is 
used for local application lo the tfeatmenl of vuKovaginal moni- 
lusis Until more evidence becomes available, it is not recommended 
for other mycotic infections of the vulva or vagma, despite the 
fact that propionic aad compounds have been shown to be elTective 
against a vaneiy of fungous infections of the sJeln. Jt ^ould be 
kept m mind (bat Monila arc occasionally found in the vaginal 
secretions of apparently nortnai women, when they are associated 
with Trichomonas infection, treatment of the latter sometimes 
clears up the symptoms The rclaiionship between these two organ- 
isms in vulvovaginitis is not yet completely understood. 

Dowje.— Approsimaltly 6 cc. of a ytlly containing the pro- 
pionate compound applied to the upper part of the vagina twice 
dally (morning and nightf by meant of an applicator. A single 
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water. To determine cute, culture for Monilia may be taLen 2 days 
after therapy has been discontinued. Vaginal applicators should 
not be used after the seventh month of pregnancy. 

WYETK LABORATORltS, InC. 

Proplon Gel: 95 Gm. tubes wth vaginal applicator. A water- 
miscible jelly containing 0 1 Gm each of calcium propionate and 
sodium propionate in each gram. 

U. S trademark 434, SS6, 

SALiCYLANILIOE-N.F.~SetiAidol (Doax). — ^T he structural for- 
mula of saltcylaniUdc may be represented as follows: 


hO 



PAyjJcof froperh'ej.—Salicylanihde occurs as odorless, white or 
slightly pink crystals which are stable in afr, ft is freely soluble 
in alcohol, in ether, in chloroform and in benzene. It is slightly 
soluble m water. 

Acheni end (/t«i.*~Sahcylaniiide is an antifungal agent useful 
nternally tn the treatment of Unea capUis due to Alicroiporon 
audouini. Against that organism, in vitro, salitylanilide has ap- 
proximately eight times the fungistatic power of undecylenic acid, 
but concentrations above S per cent irritate the skin Because of 
its potential irritant effects on the sLin, the use of saliQrlamlide 
should be restricted to ringworm of the scalp 

Do ’ • '■ ” * ‘ 

4.S t 
alone 
hair . 
scalp ^ 

treatment. The clippings should be burned and a shampoo given 
after each clipping Suitable preparations of the agent should be 
tubbed into the affected regions once or twice daily, 6 days each 
week About 50 single daily applications (8 weeks) usually are 
requited to completely eradicate mfection. 

DOAK PlIARMACAt COMPASV, INC. 

Ointment Salinldol 5V«.’ 1134 and 433.6 Cm. and 227 Kg jars. 
An ointment containing SO mg. of salicylaniiide in each gram. 

U. & uademark S0Z,I26 

SODIUM CAPRYLATE— The sodium salt of caprylic acid --The 
structural formula of sodium caprylate may be represented as 
follows; 

CHjCH^CH^bCHjC- ON« 

PfcyjJco/ Pfoper/ies. — Sodium caprylate forms cream-cofored 
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granules. It is freely soluble in ti-ater and sparingly soluble in 
alcohol. 

Aefionj and Uttf — Sodium caprj’late ts applied topically in the 
treatment of superficial fungous infections of the skin due to tri- 
chophytons, microsporons and Moniha (dbieam. Repeated daily 
use has not produced irritation or scnsilirabon of the skin. 

Dosage . — Sodium caprylale is employed m the form of solution, 
powder or ointment, in concentrations of 10 to 20 per cent. A solu- 
tion of 20 per cent is applied topicallj to the affected skin tvith a 
cotton applicator or by other suitable means after thorough 
cleansing of the invoived parts. 

CiitiiD prso MAsvTACTijRuro CoaroRAtios 

powder Sodium CepryUte: Bulk; for manufacturing use. 

R. J. SXBAS£.VBCfiCn CoitpA.vv 

Solution Sodium Caprylate. 60 and 480 cc and 3.S3 hter bottles. 
An aqueous solution containing 0.2 Cm. of sodium capo'lAte in 
each cubic cetiliraeler. 

UNOECYLENIC AC(0-U.S.P.— "Ufidccjdenic acid contains not 
less than 95 per cent of CaHsoOa" USJ*. The structural formula 
of undccylemc aad may be represented as follows: 

HiCSCHCM,{CH,),CM^-OM 


Fhfileol Ftaperfiet . — Undecyleoie add occurs as a yellow liquid 
having a characteristic odor it is almost insoluble in water but is 
miscible With alcohol, chloroform, ether and benrene and uiib 
fised and volatile oils 

Aifians end Uses , — Undecylenic aad is one of the more potent 
fatty acids ctnplo)cd topically as a fungisialic agent in the treat* 
ment ol superficial (ungus infections Local application occasion* 
ally pToducvs imtation and intttnal use Icn the tttataitnt ul 
psoriasis or other skin conditions u not rstabiishrd. 

Poto 9 t.->Urtdec>lemc acid u applied topically in the form of a 
solution or emulsion in conrenirations not to eaceed 10 per tent. 
Thu strength may produce bonwng when applud to mucous mem- 
branes, therefore, it should be diluted to a 1 per cent concentration 
for irrigation of these structures 

WAVLACt 4. TltASAS, Itc. 

0«i«n«r Solution Undecylamc Acid 10%: S9 and 473 cc. bottles 
i\ solution containing 92 mg. of undecylenic acid m each cubic 
fentirnrtcr 

ZINCHLORUNOESAU—Satuodol (New) (Wauaw 1 TraixAVJ. 
— A miaturc of sa5jc>liT)il)de'N.F., S-chlorouItcylanilide, S,3'*di* 
chloroulicy bnllide and S.4'*d>ch!oTOsaliey lamlide wjth undecylenic 
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add-U.S.P. and zinc undecylenate-U^-P. Their structural formulas 
^ay be represented as follows: 



Salic^UniUde 


Undeeylenie ae»4 Zinc undecylenate 

Aciions and Utet . — Zincblorundcsal is effective topically in the 
treatment of tinea capitis caused by Jfftcrosporon audouint. Its 
use generally should be restricted to this pun>ose because of its 
potential irritant effects, ahhou^ zinchlorundesal also is effective 
in the treatment of superficial dermatomycoses. If a cure is not 
obtained in 4 months, the patient should be referred for considera* 
Uon of x*tay treatment. 

In zinchlorundesal the irritant potentialities of the salicylanilides 
are minimized because lower concentrations are used, but, never* 
Ihriess, they are highly effective when combined with one another 
and with the relativ ’ * *' . > • . , 

The fungistatic pote 

eight limes that of « " • ■ 

chtorosahcylanlUdes 

inhibiting the growth of this micrO'Organism. 

Doiage^Zmchlorundesal is applied topically in the form of an 
ointment containing the stated proportions of the active Ingredi- 
ents. It is tubbed on the affected and adjacent areas twice daily. 

Wallace & Tiernan, Inc. 

Oinimtnt Salundeli (New}: J8J Gm. lubes and 454 Cm. jars. An 
ointment containing io mg. oi salitylanibde, 20 mg, of S-chloro- 
salicylanihde, 10 mg each of 5,3’- and S,4’-dicblorosalicylanilides, 
20 mg. of undecylenic add and lOO mg, of zinc undecylenate in 
each gram 

U. S. trademark 572,4?2 

21NCUN0ECATe.--Un(f«oi (Veltex).— A preparation contain- 
ing as its active ingredients undeorlenic acid-NJ. and zmc undecy* 
lenate-N.F. Their structural formulas may be represented as 
follows: 

H.CxCHCHjlCH.l.CHjC^OH fH,CICHCH,|CH,I,CH.C^Lzn 

Undecylenie atid Ztneandecrlenste 

Aefiens and t/iej.— Zincundecale is used for superficial dcnna- 
tomycosis, epidermatophytosis tododing cpidermatosis inguinale, 



ANTJ?ED(CUUVR AGENTS 89 


WittxAM: Cooper 1- Nephews. Isc. 

Emuiiion Enbm: 90 cc. bottles. Aft emul^on containing 0113 Cm 
oi benzyl benzoate, 10 mg oi eWorophenothane and 20 mg. of e{h>3 
aminobenzoate in each cubic centimeter Stabilized with polyos- 
alkylenc derivative of sorbitan monooleatc. 

ISOBORNYL THIOCYANOACETATe-TECHNICA}..— Bernate 
(Wyeth). — The technical grade of isoborny} thiocyanoacetate con- 
tains 82 per cent or more of isobo/nyl tbiacyanoacetatc with other 
terpenes The structural formula of isoborB)! thiocyanoacetate may 
be represented as follows 



ffc/jieo/ RreperWei.— Isobcrayl (hiocyanoacetate-teehniesl b a 
yellow, oily liquid with a terpenelike odor it >s very soluble in 
alcohol, benzene, chloroform and ether and practically insoluble tn 
v.atM 

Aeb'offi oed tlier.—isobornit thiocyanoacctate is one of the thfo* 
cyanates effective as a pediculicide A misture of the technical srade 
of this compound with dioctyl sodturo suUosuectnaie in the form 
of an oil emubton is useful for cstemai application to eradicate 
both the adult and osa forms of Phihnut pubu, Pfdietiluj Jiumanui 
tapnn and Pedtculus humertut torpom The compound may act as 
a mild primary irritant to the skm of some indniduals, but there 
u no evidence that it acts as a sensitizing agent It thpuld not be 
applied near the zyrs or ta mueaut tntmbfanet. 

Deiogt . — An oil emulsion eontaming 5 per tent uobornyl this- 
cyanoaemte (technical) and 06 per cent dioctyl sodium sulfo- 
succinate is applied externally m amounts of JO to €0 cc., de- 
pending on the site (amount of hair), worked into a Uthcr and 
allowed to remain for !0 minutes In treatment of the scalp, the 
hair then ts combed with a Ane-tootb comb and washed with a 
bland soap and water On the body, the emulsion is worked well 
into the hair and then wa*hcd off with Wand soap and water Care 
must be taken that the emulsion does not remain in contact with 
the skin loo long More than two such applications should be 
avoided. 

WvETH LADOSaioaits, iNC. 

Lelien BornaSa: 60 cc. and S 785 liter bottles An emulsion con- 
taining S per cent Isobomyl thnoanoacetate, 06 per cent dioelyi 
sodium suifosucunate. in 5 per crat zninera} oil, 0 6 per cent gelatin, 
and w'ater 
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ANTISCABIOUS AGENTS 

Antiscabious aRcnts (scabkides) are compounds that arc effec- 
tive against Sarcoplts scabM, the animal parasite that causes 
scabies m man. The parasite, a mile, thrives where personal 
hygiene is neglected After copulation laLes place on the surface 
of the skin, the female mile excavates a sinuous inward-slopmg 
burrow in the corneous fa>er of the skin The eggs arc laid in 
the burrow and, after hatching, the larvae and nymphs may exit. 
To be effective completely, an antiscabious agent must kill both 
parasites and eggs Should the latter fail to be destroyed, repeated 
appiicatioiss of the antiscabious agent may be necessary. The life 
cycle from egg to adult parasite is from 8 to 15 days. Sulphur 
ointment has been a time-honored scabidde. 

GAMMA 8ENZENE HEXACHLORIDE-U.S.P.— GewM (StraSex- 
nuRcii) — Kv»*ll (CoMsitsciAi. Soutxis) — Benzene Hexachloridc. 
— lIcTachlorcyclohcxanc— Lindane— “Gamma Benzene Hcxachlo- 
ride vs the gamma isomer of hexachloroclohexane. it contains not 
less than 99 per cent of CttUnCIo" The structural formula 

of benzene hcxachloride may be represented as foUows. 

C» 


Wyj/cof F;op«r/i'ej.— y-Benier' •• - .-"chiJ. 

line powder with a slight, musty • ‘ • 

about 112* and freezes (cryosc 

assay) not lower than liz.i9“. » .... 

is soluble at 20® in 66 parts • 

acetone, 14.6 parts of alcohol, 2 5 parts of benzene, 3.2 parts ot 
chloroform and 38 parts of ether. It is slightly soluble in ethylene 
glycol and practically insoluble in water. 

Aefions ond f/«». — y-Benzenc hexachlortde is apphed m the skin 
as a scabitide and pediculiode Because the drug is highly toxic 
its application to man mu‘t be supctvi«ed by a physician. Animal 
experiments Indicate that it may be absorbed readily through the 
skin. However, it may be used safely in concentrations up to 1 wr 
cent if profonged or repeated application is avoided. A single appli- 
cation usually is adequate to eliminate the active parasites; a 
ond or thud application may be required on rare occasions. The 
nits are not dissolved It is somewhat irritating to mucous mem- 
branes and should not be pcrmiitcd to come in contact with the 
eyes The presence of secondary infection does not interfere with 
its use, but other appropriate measures may be required to con- 
trol such complications ^ , , , 

Doraoe. — y-Benrene hexachloridc, in concentrations up to I per 
cent, is applied topically as a lotion or ointment. Usually not more 
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towel should be worn over the head for 1 hour after application 
and, in the case of female patients, it may be advisable to cut the 
hair before treatment A small brush nlay be used to facilitate 
thorouiih application to the scalp AH clothing and bed linen 
should be sterilized thoroughly by boiling to prevent reinfection; 
Huol garments should be dry cleaned Patients should be instructed 
not to bathe or wash (he hands or hair for at least 24 hours after 
treatment. A second application may be made after 1 week if 
the first is not successful. It is recommended that y>benzcne hexa- 
chloride be applied no more than three times as repealed use may 
irritate the skin, 

CoiisteacuL Solvents Corporation 

Lotion Kw«]l 1%: 60 and 473 cc bottles A lotion contaming 
10 mg. of y-benzene hexachloridc in each cubic centimeter 

Ointm*n( Kwell 1%: 56.7 Gm. tubes and 454 Cm jars. An oint' 
ment containing 10 mg of Y*benzcne bexachloride in each gram. 

U. S trademark 501,131. 

R. J. STRASENBUSOn CoitPANY 

liquid Gat<n« l*/«: 5914 and 473 cc and 3 78 liter bottles A 
lotion containing 10 mg. of Y-benzene liexachloride in each cubic 
centimeter. 

Oinfmeet GsKno 1%: 21.26 Cm tubes and 454 Gm. jars. An 
ointment containing 10 mg of y-benrene hexschlotide in each 
gram, 

BENZYL BENZOA7E-U.S P.—BaiyUto (Brco.v).— V anreat* (Van. 
PELT & Brown).— “13enz>l benzoate contains not less than 99 per 
cent of ChHijOz” USP. The structural formula of benz>] ben« 
zoate may be represented as follows: 



Ffiyticcl P/op«rf;#i— Beni)l benzoate is a clear, colorless, oUy 
liquid having a slight aromatic odor and a sharp, burning taste. 
It is Insoluble in water and in glycerin It is tniicibic with alcohol, 
with ether and with chloroform It congeals at a temperature riot 
below 18*. 
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recommended Application occasionally is followed by a slight, 


Doioge . — A 10 to 30 per cent lotion or emulsion of bcnz)l ben- 
zoate is applied with a swab or brush oicr the entire body surface 
(except the face) while the skin i$ still damp immediately follow- 
ing serubbing of the lesions in a lO-minute bath in soap and warm 
\vater .Care should be taken to ensure application to and around 


four hours later, clean clothing is put on after a warm soaking 
bath A second or third treatment following the same routine 
should be carried out if necessary to eradicate the parasite. Second- 
ary pyogenic infections do not contraindicate treatment, but should 
be treated appropriately. 

Tue Blue Live Chevucal CowrASY 
Lotion Banzyl BeiiToata: 473 cc and 3 78 liter bottles. An cibin- 
water emulsion containing about 2$ per cent w/w- of benzyl ben- 
zoate, 0 5 per cent triethanolamine and 2 per cent oleic acid. 

George A. Breon & CosirANV 

Lotion BanyUtai 118 cc. and 473 cc bottles An oil-m>w‘ater 
emulsion containing 75 per cent of benzyl benzoate and approxi- 
mately 2 per cent of triethanolamine stearate The product is re- 
quired to be labeled as Modified Benz>i Benzoate Lotion because 
it dilTers from the official benzyl benzoate tolion-USB essentially 
in the emulsifying agent used m its preparation. 

Vanpelt & Brown, Inc 

Lotion Venieate: 118 cc and 3 78 liter bottles. A suspension con- 
taining 0 28 Gm. of benzyl benzoate in each cubic centimeter 
Preserved with 0 009 per cent n-butyl p-hydroxybenzoate. 

U S trademark 415,423 

Veltex Company 

Lotion Benzyl Benzoate: 450 cc. and 3.84 liter bottles. An oU-in- 
water emulsion containing 25 per cent v/v of benzyl benzoate, 
0.5 per cent triethanolamine and 2 per cent oleic acid. 

BENZYL BENZOATE-CHLOROPHENOTHANE-ETHYL .AMINO- 
BENZOATE. — For monograph sec the section on antipediciilar 
agents 

fv- — -• .{ . . --ling powdered 

. . . . • m) with a by- 

' , , . . . - ictuous, yellow- 

ish green mass. 
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AeHons and Vtei . — PyrtUinjm a|q}]tcd as an c-5nlmtnt is tfftcli%-e 
in the treatment of sabies. ^e oiotment penetrates the burrows 
and kills both the mites and the egits, and, except in rare instances, 
it does not produce dermatitis ttitb resultant eifoliation. 

Dotage . — Pyrethrum is applied as an ointment to the entire body 
following a thorough deaniag with soap and water Further ap- 
plications are made on at least 3 or 4 successne da>s In most cases 
It is necessarj to continue the treatment /or 5 to 7 da)s, and in 
obstinate casr^ for a longer time PsTethrum should sot be pre- 
scribed for patients who are scnsitii-e to pyrcthnim flowers. 

UrsHER Ssimi CostrAxv 

Ointment Pyrethnim' 100 Cm jars. An ointment containing 27 
per cent of the aclhe e.xlracl (reprcsenling 073 per cent of pyre- 
thrtne I and If) in an ointment base composed of hjdrous woof 
fat, petrolatum and paraffin. 


VERMIFUGAL AGENTS 

PIPERAZINE CITRATE.—Anlepar CStraJ* (Bntsovcns tt'ui- 
coste) ~-MuIt!fu 9 « Citrate <Bii£ Lrccj — Piperarine citrate is 
formed by the reaction of an excess of piperatine bmbydrate 
with dtrie add. The product, which u not isolated from solution, 
is believed to have the following struetura! formula 



H.C.C-CH 

2HO*C*C-OH 

J 

H»C-C-0M 


Aef/oai and {/lei — Piperazine dtrate is useful as an anthelmintic 
for the treatment of infections caused by pinworms (Ettttrobiui 
xtrmeuians; Osyum xenTjifu/aw) and roundworms {Aitoni 
lumbncoidei) The drug u rrtatnel} nontoxic to hum.ins and 
usually produces no side effects when admiiustcred in anthelmintic 
doses. The ingestion of erccssuely hrge amounts maj produce 
urtkana or somiung, blurred vision and ceneral muscular weak- 
ness which disappear when the drug is di'continufd Excessively 
prolonged or repeated treatment should be avoided 
Dotage . — Piperazine citrate it adminisleird eral}> The dosage is 
etpres'ed.in terms of the bjdrous base, piperarine hcxih)dra(c. 
For children and adults the dailv dose may be calculated on the 
basis of 50 mg per kilogram of bod) weight, but this should be 
limited to not more than 2 Cm daiK per patient The calculated 
total daily dosage uiualtv is dividn) into two rouai doses admin- 
i-trrrd morning and night For pinwormi, treatment ii admini'- 
Iffid cither as a single <«>Mr*e for H daxs or for 7 daxs followed 
1a a rest pencil oi I wrek, with a second course for 7 da)) For 
aKaiit'is a •incle mursf of 5 to 7 <tii« usuallv u adequate 
tprropmte prreautions shouM lie uLen to prevent rcinfrction, 
f-pfculb In the treatment of lunwonns. 
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The Blve Live CntjncAt CoMPAs*y 
Syrup MulUfugo Citrate: 118-3 and 473 cc. and 3.78 liter bottles, 
A syrup containing the equh-alent of 0 1 Gm. of piperazine hexa- 
hydnite as the citrate in each cubjc centimeter. Prescn*ed with 
O.i per cent methj iparaben and O.t per cent sodium benzoate. 

BuJtKovxns WzLtcoME i CoitMxv, Inc, 

Syrup Antepar Citrate: 1I8A and 473 cc, and 3.78 liter bottles. 
A syrup containing the equivalent of O.I Gm. of piperazine hexa- 
hydrate as the citrate in each cubic centimeter. Preserved with 
0.1 per cent methyipataben and 01 per cent sodium benzoate. 

PIPERAZINE TARTRATE. — Piperat Tartrate (Liscoisr). — Pipera- 
zine tartrate is formed by the reaction of an excess ot piperazine 
hetahydrate ivith tartaric acid The structural formula for pipera- 
zine and for tartaric aad may be represented as follows: 

% 

hO-C-CHOH'CHOH*C-OH 


Piperazine Tartarjc Acid 

Acfioni end Vser.—Piperazine tartrate is employed for the same 
purposes as other salts of the base See the monograph on pipera- 
zine citrate 

Dosage. — Piperazine tartrate is administered orally and, lifee 
other salts of the base, the dosage is expressed in terms of the 
base, piperazine hexahydrate. 

LINCOEN LABORATORtES, InC. 

Solution Piperat Tartrate (Orof): 473 CC bottles A solution con- 
taining the equivalent of 0 1 Gm. of piperazine hexahydrate as the 
tartrate in each cubic centimeter. Preserved with 0 08 per cent 
melhylparaben, 002 per cent propjlparaben and 01 per cent 
sodium biiul&le. 




5 

Systemic Anti-infectives 

Systemic anti'infectives indude tberapeutk agents administered 
internally, orally or parenterally to combat infection Thus the 


they arc adminotered intemally Others that may he used, both 
locally and tnttrnall>, arc tntludcd tn (his chapter or the chapter 
on local anti-infectives on the basis of the principal method of 
application. 


ANTIBACTERIAL ASENTS 
Aminosalicylic Acid Oeri^atives 
AMINOSALICYLIC AClO.U5.P.—?4r*.P«f (Celt) Lear)— Perj. 
sal (pAsftAv) — Pfopaia (Siiar? & Donate) —Para'Amlnesalicylic 
Acid —PAS— “Aminosalicylic Acid contains not less than 98 5 per 
cent of CtHsNOj. calculated on the dned basis '' l/SJP. The 
structural formula for aminosaliO'Uc acid may be represented as 
follOHS 



fropttlitt — Ammosahohe acid U a nhlte or neatly 
Hhite bulky ponder nhicb 15 odorless or has a slight acetous odor, 
ft melts with decomposition between IJ5 and I-IO*. One part is 
soluble in 21 parts of alcohol and in SOO parts of water. At 25*. 
02 Gm di'sohes in ICO cr of water and 4 75 Cm dissoiies in ICO 
cc of alcohol One gram dissolves in 10 cc of 10 per cent sodium 
bicsrbffnjie la gj*e a clear eolutioa with no more than a faint 
>^10^ color. A ulurated aqueous solution has a pH between 
and 5 7 

Achofif end Uiri— Aminosalicylic and has in vitro and in 
VIVO action against ihc tubercle bacillus, although it i< less potent 
than the siirpleinycinv it is ij«etl principally as a supplement to 
these antibiotics, not only because tc may produce some addition 
of edccts, but al*o licrause the combination may postpone (he 
development of bacienal reshtance Amlnovalieyhc add may be 
indicated alone in tuberculous infections In which the bacilli have 
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become resistant to str^loinjxin and dihydroslrcptoinycm ot 
«hcrc, tor any reason, thc»c antibiotics may he conltaindicated 
Resistance to aminosalicylic acid usually develops slowly. 
Aminosalicylic acid alone may be indicated, also, in iniectiens 
that arc deeply inttcnchcd, especially when surgery Js anticipated 
later, and it is desirable to reserve the streptomycin drugs for that 
ijme. 

The druc 15 absorbed well from the alimentary tract, producing 
blood levels that usually arc mainiamed for 4 hours. Escretion 
in the urine is rapid anil nearly complete. Epigastric discomfort, 
anorexia, nausea and vomilinc arc frequently troublesome toxic 
manifestations Occasionally, soft stools or, less frequently, dbrthea 
occurs In other respects the drug liax been harmful only rarely to 
human beings, but dermato«c5 and drug fever have been reported. 
Small initial doses; smaller, more frequent fub<equcnt doses; simul- 
tancous administration of 5 to 10 cc of aluminum hydroxide gel 
and the routine administration with mcais may limit the gastro- 
intestinal disturbances 

Ooioge. — Aminosalicylic acid may be given in the form of 
tablets or capsules, coatctl granules or in solution The recom- 
mended daily dote is 8 to H Cm , given orally rn four or mere 
doses. 

ASIEMCAN ritARJtACtV'tlCAt COilPANY 
T«b)«h P«re>Aminot«lieyl!e Aeid. 05 Cm. plain and specially 
coated brown 

Goto Leae PfiARytACAi CoMPAW, Inc 
P owder Peta-Paj- ! 15 4, ll(t 7 and 454 Gm and 2 27 Kg. bottles, 
and IIJ and 22 7 Kg drums for compounding use 

Tableh Pdra-P4ii 0.5 Gm 
Merck & Co , Isc 

Powder Para-Aniiposeticylic Acid: 50 and 500 Gm. bottles; 2.5 
Kg fiber drums. 

The Panray CorporatjoN 

Powder Paresal: 115 4, 226 5 and 455 6 Gm. bottles. Bulk, lJJ-1 
and 22.68 Kg drums for compounding use. 

Tablets Parasal: 05 Gm 

TableU Parasal fSufferedJ- 05 Gm Buffered with II.S per «nt 
calcium carbonate and 7 7 per cent dihydroxy aluminum amiflo- 
acetate. 

U. S irademirVs 537,496 and 5*5,718 

PREsto PirARjrACEurzcAi LABORATORrEs, Iwc. 

Tablets p-Aminosalicyllc Add. 0 5 Gm. 

Sharp & Dohme, Division of Merck &• Co, Inc, 

Effervescent Tablets Propasa; 1 Gm. Each tablet contains 1 Gm. 
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o{ aminosalicylic acid and 0.7 Gm of sodium bicarbonate. When 
dissolved in water, each tablet yields US Gm. of sodium amino- 
salicylate 

U. S. trademark 536,152. 


represented as follows 



Ji 


Physical Prepertiet . — Calcium aminosalicylate occurs as white to 
cream-colored cr>st3ls or powder It is odorless and has an alka- 
line, sliijhtly bittersweet taste It is somewhat h>g;roscopie. Its 
solutions decompose slowly and darken in color One pram dis- 
•>oUes in about 7 cc of water, in about 6 cc of methanol, in 
about 12 cc of acetone and m about JO cc of alcohol. 

Aeboni end t/sei.— Calcium aminosalicylate shares the actions 
and uses ol aminosalicylic acid and sodium amino<alicylate. (See 
the monograph on aminoalicylic acid) Calcium aminosalicylate 
has no established advantage o%er the sodium salt, except that 
It can be administered to patients on a sodium-restricted diet. Its 
therapeutic activity is considered equal to that of sodium amino* 
salicylate The incidence ol castric intolerance or other side ejects 
has not been shown conclusively to be less with the calcium than 
with the sodium salt 


larger than the usual dose of the acid to provide an equivalent 
amount of the drus, whereas the hydrated sodium salt would 
require a J8 per cent larger do<e than the add A total daily dose 
of 15 Gm of the sodium aminosalicylate yields about 16 Gm. 
of codium, which makes the sodium salt unsuitable tor amino- 
salicylic acid therapy in patients who are required to restrict 
sodium intake 

Fist Chemicals Dpisiov, Ammican Cxavamid Cosipakv 

Powdsr Calcium Para-AmiftosalicyUt*' Dulk, for manufacturing 
or comtHiunding u»<. 

SODIUM AMINOSAUCriATE-USP— P»fi Pii Sod.gm (Cold 
l.CAr).— Paratfl Sodium (rA\aAY).i~P«i«f« Sodium (Sstmi- 
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D0SSLV).--P«tem Sodium (XlASSCS'Cltt) P#tm#d Sodium (Im*- 
MEDico). —Sodium Parjk-AmlnosaljcyJate.— “Sodium Amlnosalicjl- 
ate contains not lc«s than M per cent and not more thin lOl 
per cent of CTHoNNaOii calculated on the anhydrous basis," 
US.P. The structural lornula for aodium aminosalicylate may 
be represented as follows- 



2HjO 


PAyjieof Propeffiet.— Sedium aminosalicylate Is a white to pale 
yellow, praelically odorless, crystalline pouder. It is freely soluble 
in water, sparingly soluble In alcohol and practically insoluble fn 
ether One gram dissolves in SO cc of water to give a clear solo* 
Hon svbicb is colorless or nearly so. The solution has a pH between 
7.0 and 7 5. 

Adiom ond Uttt. — Sec the monograph on aminosalicylic acid. 
Datege . — 3 Gm five limes daily for a total dose of IS Cm 
every 24 hours The duration of treatment is the same as with 
aminosalicylic acid 

AtltRlCAM rilARMACtUTlCAl CO\IRANV 
TebUts Sodium P«r«*AmlRot«lleyl«to; OS Gm, 

Goto tzAT TnARJiACAL CoMrAw, Inc. 

Powder Pere-Pei Sodiums in 4. 226 7 and 454 Cm. and 2.27 Kg. 
bottles, and 1 1 J and 22 7 Kg drums for compounding use. 

Tablets Pare-Pes Sodium: 069 Gm. 

Intersicoico CoarORATZON 
Tablats Pasmed Sodium: 05 Cm. 

S. E. Massencicl Company 
Capsules Pasem Sodium; OS Gm 
T«e Panrav Corporatzo.v 

Powder Parasel Sodium: 113 4, 226A and 453.6 Gm. bottles Bulk; 
11.34 and 22.6S Kg. drums for compounding use. 

Tablets Paresel Sodium: 0.69 Gm. 

U S. tradsnuik S8S,7ia 

pRE&ro PnARstACEtrrzcAL I^asoratorics, Inc. 

Tablets Sodium p'Amlnosallcylafe: 0.S Gro. 

Smitii*Dorsey, Division or Tut Wasdek Cosipanv 
Capsules Pasara Sodium; 0 5 Gm. 

Powder Pejara Sodium: 454 Gm. bottles and 1U4 KS- containers. 
Tablets Pasara Sodium: OS Qm. 
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is comparable to that in the blood. The drug passes readily through 
the meningeal barrier and is sscll distributed in all of the various 
body fluids. There is no evidence that the drug accumulates in 
the tissues or that tolerance develops when administration of the 
recommended dosage is continued. 

Intramuscular injection produces plasma concentrations approxi- 
mately equal to those obtained with the same dosage administered 
orally Following injection, the drug is excreted somewhat more 
rapidly in the urine. Transient, local pam at the site of inj'ection 
may be encountered. Intramuscular injection of the drug is thera- 
peutically equivalent to oral administration and should be em- 
ployed whenever the latter route is not feasible, as in coma caused 
by tuberculous meningitis or during the early postoperative period 
following pulmonary resection An injectable solution also may be 
employed topically for tuberculous empyema or effusion. 

Experimental animal studies indicate a wide margin of safety 
between the effective and toxic doses of isoniazid. Toxic doses 
m animals produce reversible symptoms, w'hich include anorexia, 
weight loss (from loss of appetite), hxer damage and signs of 
central nervous system stimulation manifested by tremor, ataxia, 
rapid respiration, bradycardia and. in some instances, convulsions 
In laboratory animals, phenobarbilal diminishes the convulsive 
action of tsoniarid and forced feeding has mitigated the hepatic 
damage produced by isoniand in these animah Toxic doses also 
produce some kidney damage m animals. Since isoniarid is ex- 
creted chiefly by the kidney, it should be given with caution and 
in the lowest recommended effective dose where renal damage is 
expected or known to exist Renal tuberculosis should not be 
treated unless adequate faolities are av'ailable for estimating blood 
levels of isonmid. 

The toxic effects observed in human beings include vertigo, 
constipation, twitching of the lower extremities, drowsiness, head- 
. • r. • . , .u — . 1 . ._4 J.,.. *iie urinary 

. ofal daily 

not have 

• 1 cases of 

iate anti- ' 

convulsant medication before and during isoniazid therapy. 

Dotage — Isoniazid is administered orally or intramuscularly m 
the recommended daily dosage of J to 5 mg per kilogram of body 
weight, divided into equal doses every 12 hours. This dosage should 
be exceeded only with caution and when adequate facilities are 
available to detect toxic symptoms In patients seriously HI, such 
as those suffering from tuberculous meningitis or miliar>^ 
losis, it is advisal 
weight for 3 pen 
maximum total t 
signs of a toxic 

Isoniazid may be used concurrently with streptomycin or 
hydrostreptomycm Either of those drugs should be administered 
intermittently twice weekly or every 3 days in doses o' J 
for adults or 20 mg per kilogram of body weight for children, 
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given intramuscularly. Concomitant use of isoniazid with daily 
1 Gm doses of a streptomycin drug should be restricted to acute 
forms of tuberculosis and limited to a period of I to 2 weeks until 
there is more information concerning the side ejects that may 
result from this method of therapy 
For intramuscular injection, a solution containing 100 mg per 
cubic centimeter should be administered so as to provide the same 
dosage as that indicated by the oral route The same concentration 
can be applied topically in 10 cc amounts three times weekly for 
the local treatment of tuberculous empyema or effusion. 

Americajj Pharmaceutical Company 
Tablets Isontaiid. SO mg. 

The Bowman Bros. Drug CoiiPAXY 
Tablets IsoniezM' SO mg 
Endo Products, Inc. 

Tablets Niedrin: SO and 100 mg 
U S trademark 39S.Hi 
Hoitmann-La Roche, Inc. 

Tablets RImifen: SO and 100 mg. 

U S patent 3,S96,0C9 U S trademark $61,919 
Ktlin-VlCIOR PllARMACAt COMPANY 
Tablets Zineden: SO and 100 ng. 

Tne Wm. S. Mekreu. Company 
Tablets Tyvld. SO mg 
Nepera Chemical Company. Lnc. 

Tablets pyrixldlit: 50 and 100 mg. 

U S trademark 591,818 

Tilt Panray Corporation 
Tablets Isoniazid: SO and 100 mg. 

PnzER Laboratories, Dimsion of Cuas. Ptuer L Company, Inc. 

Tablets Cotinilin: 50 mg. 

Premo Piiarsiaceutical Laboratories, Inc. 

Tablets Nicoiide: SO and 100 mg. 

E. R. S<3LuiB L Sons, Division or Oun MAmitsoN Ct r t vTCAtr 
Corporation 

Capsules Nydraiid. SO and 100 mg. 

Solution Nydrazid ( InhomvKwlor ): 10 cc. tials. A solution con« 
taining 100 mg. of hoiuazid In each cubic centimeter. Prcsers’cd 
with 0 5 per cent chlorobuUnol. 

Syrup Nydraiid: 471 CC. bottles. A flavored Syrup containing 
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10 mg. of bonUzid In «ach cubic centimeter. Preserved with 0.1 
per cent ol sodium benzoate. 

Tablet! Nydrextd: 50 and 100 mg. 

U. S taunt 2,S?6,069. U. S tradmatk S62.900. 

Mandotic Actd DerivafWes 
MANDELIC ACID.— Racemic Mandelic A«d~The structural 
formula of mandellc acid may be represented as follows: 



fAysfeof Properfi'et. — Mandelic acid occurs as white crj’stals or 
crystalline powder U is odorless or has a slbiht aromatic odor; 
it darkens and decomposes gradually oa caposure to bsbt. One 
gram dissolves in about iS ct. ol water at 25* t it la Izedy soluble 
in alcohol. 

Aefions oad ffrer,— ,^^an<^c^ic acid is a substance that b not 
raeubolieed; when administered by mouth, it is excreted unchangra 
In the urine If the pH of the urine is kept at Si or less, niandelic 
acid is bactericidal or bacteriostatic against Eichtnthia cofi, Acre* 
baefer oero{<R<!. Streptococcus /oecafis and organisms of the 
Proteus, Pseudomonas, Atcaiigenes, Salmonella and Shigella grou^. 


in the urine ; renal Iriitation and serious acidosis may result Iroin 
retention of the acid . 

Doiaq *. — The usual dosage is 3 Cm. four times a day of «thef 
the free acid or the sodium or ammonium saU._ An additional 
acidifying agent usually is required when the sodium salt is em- 
ployed. 

MAttDfcxRODT CnemcAL Work 
Powder Mandelic Acid- Bulk; 4S4 Gm. Containers for compound- 
ing use. 

MtRCX & Co, Isc. 

Powder Mendelic Acid: Bulk; 453 Gm. bottles for compounding 
use. 
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Meihenamine Compounds 

METHENAMINE MANDELATE-U S.P^*ndelamin9 (Nepera).— 
Hexamethylenamine Mandelate — HeTamethylenetetramine Mande- 
late — “Methenaminc Mandelate contains not less than 46 per cent 
of methenamine (CcHiaNi) and not more than 50 per cent of 
tnandelic acid (CsHhOi), calculated on the dried basis." USP. 
The structural formula of methenamine mandelate may be repre- 
sented as follows. 



PhyticcI Properh'ei.— Methenamine mandelate is a white, crystal- 
line powder with a sour taste and practically no odor. It melts 
between 127 and 130* It is very soluble in water. One part of 
methenamine mandelate is soluble in about 10 cc. of alcohol, 20 
cc. of chloroform and 350 cc. of ether. The pH of a 1 per cent 
solution Is between 4 2 and 4 4. 

Aehens end Uttt . — Methenamine mandelate combines the actions 
of two established urinary antbeptics. methenamine and mandelic 
acid. The compound acts to some extent as an acidifying agent. 
However, in those Infections caused by urea-spIitting bacteria, pre- 
liminary acidlficatlan of the urine over a period of 24 to 36 hours 
prior to beginning therapy is essential to provide a urinary* pH 



otherwise su'ceplibte bacirrial strains. 

Methenamine mandelate seldom fa associated with untoward 
eRrcls, m therapeutically cffcrtsv'c amounts, gastric disturbance is 
Infrequent and other toxic manifestations are relatively rare, it b 
contraindicated in the pri-<fnce of renal Insufficiency. 

P0109C.— Methenamine mandelate fa adminbter^ orally. The 
average do^ for adults fa 0 75 <0 1 Cm. three tunes daily; (or chil- 
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drcn over S years of ape, OJS Cm. three limes daily; for infants 
less than I year of age, 0 25 Gm. tulce daily. 

NcrEK^ Chemical Compaw, Jnc. 

Tdblefi Mandelamme: 025 Gm. enteric coated. 

Tablets Mandelamlne Haf9ramt: 05 Gm. enteric coated. 

U S. pairnt 2.124.J21. U. S trajemark 347 . 322 . 

Nlfrofuran Derivafives 

NITROFURANTOIN^Furadantin (EatDv).-— N-(5-N’itro*2-fuf- 
fur) lidcnc}'l-aminoh)dan(oin — The structural formula of nitro- 
furantoin may be represented as follows. 



Hyikol Rropari/ei.— Nitrofurantoin is a yellow, bitter powder 
t\ith a slight odor It decomposes at 258 to 262*. It is very 
slightly soluble in alcohol and praciicallv insoluble in ether and 
water 

Aefiofft ofld t/ier.— Nilrofuraniom, a niirofuran derivative, ex- 
hibits a wide spectrum of antibacterial activity against both gram- 
positivc and gram-ncgalivc micro-orpanums Ji Is both bacterio- 
static and bactericidal to the majority of ^trains of EscifriMi 
eoli, Afieroeoecus (Staphylococcus) pyt>grnts albus and aurtus, 
Strtpioeoccui Pyogenes, Arrobaettr aerosenrs and Faracolobactrum 
species The drug is less effective against Frotrm vulgaris. Pseudo^ 
manas arntgtiiasa, Alcaligenes /aetabs and Corvncbacterium spe- 
cies; many strains of these organisms may be resistant to it, 
however, bacterial resisMnee to other anti-infeclive agents is not 
usually accompanied by increase in resistance of the organisms to 
nitrofurantoin The drug does not inhibit fungi or viruses 

Nitrofurantoin is useful by oral administration for the treatment 
of bacterial infections of the urinary tract and is indicated in 
pyelonephritis, p>elitis and cystitis caused by bacteria sensitive to 
the drug It is not intended to replace surgery when mechanical 
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occasionally produces nausea and emesis; however, these reactions 
may be obviated by slipht reduction in dosaftc An occasional case 
of scn'itizalion has been noted, conskting of a diffuse, erythema- 
tous, maculopapular eruption of the sUn This has been controlled 
readily by discontinuing administration of the drug. Animal stud- 
ies, using large doses administered over a prolonged period, have 
revealed a decrease in the maturation of spermatozoa, but this 
effect is reversible following discontinuance of the drug. Until more 
IS known concerning its long-term effects, blood cell studies should 
be made during therapy. Frequent or prolonged treatment is not 
advised until the drug has received more widespread study. It is 
contraindicated otherwise in the presence of anuria, oliguria or 
severe renal damage 

Dotagt . — Nitrofurantoin is administered orally in an average 
total daily dosage of 5 to 8 mg per kilogram (2 2 to J 6 mg per 
pound) of body weight One-fourth of this amount IS administered 
four times daily — with each meal and with food at bedtime, to 
prevent or minimize nausea For refractory Infections caused by 
organi-ms such as Proteus and Pseudomonas specus. the total daily 
dosage may be increased to a mavimum of 10 mg per kilogram 
(4 5 mg per pound) of body weight If nausea is severe, the 
dosage may be reduced Medication should be continued for at 
least 3 days after sterility of the urine is achiev'cd. 

Eato.v Laboratories 

Oral Suipafttlon Furadantiii: II8 cc bottles A flavored suspen- 
sion coniaimng S mg. of nitrofurantoin in each cubic centimeter. 
Preserved with 0 1 per cent methytparaben 

Tableti Furadanfin: SO and tOO mg. 

U S fiairni 2,610,181 U. S trademark $69,968. 

Sulfonamide Compounds 



In addillon, (hey may carry a single substituent on the ^-aralnoa 
group 

The major effect ol the sulfonamides as a group Is to prevent 
• vnlliesis by liactrtia of p(cro) i compounds Ptcro)! compounds are 
required bv many species as growth facton. Sulfonamide therapv 
mu^t be adminlMcred in dosaces that will maintain concentrations 
sufi’icient to prevent the utiUration of available ^-aminobenrole 
acid in the body. Insufi'icirnt therapy may result in an Increase of 
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resistant pathogenic forms. concentrations may be bacterici- 
dal to susceptible invading or^nisms, but the major effect oi 
sulfonamides upon micro-organisms usually is bacteriostatic. The 
antisulfonamide action of p-aminobcnzoic acid is of special im- 
portance because many local anesthetics (procaine is a good ex- 
ample) are esters of p-ammobenzoic acid and ate metabolized 
partly to the parent substance when injected into the tissues. 

The choice oi the suitonamide coinpuusul to be u»cil in me con- 
trol of known infections should be based on bactcriologic diagnosis, 
knowledge of the experimental therapeutic value of these drugs, 
their pharmacologic properties in man, their clinical efficacy and, 
finally, the variety, the trequency and the severity ot the toxic 
reactions that each may produce. 

Suilonamides are not the drugs of choice for the treatment of 
anaerobic streptococcic infections, enterococcic infections, rheuma- 
toid arthritis, active rheumatic fever, subacute bacterial endo- 
carditis, tularemia, undulant fever, tuberculosis, lymphogranuloma 
inguinale, the common cold, measles, infiuenra and pemphigus. 
Sulfadiazine and sullamcrazine are drugs of choice for menmgo- 
coccic meningitis 

If there is an antibiotic that is effective for the treatment of a 
given infection, u usually should be employed in moderate or 
severe cases, either alone ot m conjunction with a therapeutically 
active sulfonamide 

Experience gamed in World War 11 indicates that the use of 
crystalline sulfonamides and of sulfonamide ointments, creams and 
lotions as topical agents was not successful in the management 
of wound infection or m treatment of infections of the skin or 
mucous membrane Use of sulfonamides as topical applications m 


foxtciry. — nuiionaimue coiiipuuuus promice uidu> uuu 
toxic reactions Hence, patients who arc being treated with these 
drugs should be examined at frequent intervals in order that the 
early signs of toxicity may be noted and the drug stopped 
Ihe suilonamides currently recommended produce tewer toxic 
reactions than did sulfanilamide, sulfapyridine or sulialhlarole 
Nausea, vomiting, dizziness and cyanosis arc uncommon and 
acidosis docs not occur. WentaJ disturbances and acute psychoses 
have been observed in patients given one or a mixture of the 
pyrimidine derivatives. 

Mild peripheral neuritis, drug fever, skm rashes of many rnor- 
phologic types, injection of the conjunctiva and sclera, petechiae 
eund purpura have occurnd Acute toxic hepatitis is uncornmun 
but has been reported, acute hemolytic anemia is rare Granu- 
locytopenia has been observed early and late m the course o 
treatment with pyrimidine denvarives, and agranulocyto«is ocean 
most trcquently between the tenth and twenty-first days of ther- 
apy. Microscopic and gross hematuCM with or without crysfaKuw 
may occur during treatment with the pyrimidine denv^iscs, 
especially when the patient’s intake of fiuids has been low. Com- 
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plete cessation of renal function, beginning with oliguria and pro- 
gressing to anuria accompanied by azotemia, is the most common 
serious toxic naction to the individual pyrimidine derivatives; it 
occurs less frequently when mixtures ot tne pyrimidine denvatues 
arc administer!^, because of the possibility that renal lesions may 
be produced, lluids adequate to produce a daily urinary output 
of at least 1,000 cc., should be given to patients receiving any 
pyrimidine derivatives. Alkalization of the urine during treatment 
with sulfadiazine, sulfamerazine, and/or sultamethazine, decreases 
the likelihood of renal complications When serious toxic reactions 
develop, the sulfonamide should be stopped and fluids forced in 
order that the drug may be elimiiutcd as rapidly as possible. 
However, when oliguria or anuria is present, fluids should not be 
administered to the point of producing edema In order to avoid 
photosensitizatiun, alt patients receiving sulfonamides should be 
kept out of the sun and should not receive ultraviolet radiation 
When sulfonamide drugs arc being used it is always desirable 


\enously (he sodium ions are split oO pbmptly, leaving the 


pounds 1$ intravenous injection as 5 per cent solutions m stenle 
pyrogcn-frcc distilled water or sterile pyrogen-free isotonic sodium 
cnionde solution 


ger of producing a chemical necrosis of the tissues. It has been 


Ihe use of solutions of the sedium salts of sulfonamide com- 
pounds IS indicated in severe inicction m which it is desired to 
obtain promptly adequate b'ood concentrations of these drugs, for 
patients who by reason of disturbances of the gastro-intcstinal tract, 
such as vomiting, arc not obtaining proper concentrations of these 
drugs when they are given orally and, finally, for patients in whom 
the abvorplion of these drugs b poor or whose rate of conjugation 
b such that adequate concentrations cannot b: obtained in the 
blood and tisturs by other routes of adminutration. 
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With the exception of patients ill with severe infections, and 
those to whom these drugs cannot be given by the oral route, it 
is rarely necessary to administer intravenous injections of solu- 
tion of the sodium salts of the sulfonamides more than once or 


istration of the parent drug by the oral route should be commenced 

Aside from the damage to tbsues that may result from the 
careless administration of the sodium salts of these sulfonamides 
by the intravenous route, the toxic reactions noted in the course of 
their administration are those that occur when the parent sul- 
fonamide is administered by the oral route. 

Pyrimidine DeriYoiivet 

When sulfadiazine is administered orally, its absorption from the 
gastro-intestinal tiact is slower and less complete than that of 
sulfanilamide Sullamethaemc resembles suhadiaeme in respect to 
absorption, but sullamerazme is absorbed more rapidly and com- 
pletely than either. As suliamerazmc is excreted more slowly than 
sulfadiazine or sulfamethazine, smaller doses produce blood con- 
centrations comparable to those obtained with cither of the other 
two pyrimidine derivatives All three ol these agents arc excreted 
primarily in the urine, where they are found in the free and con- 
;ugatcd forms The renal clearance of sulfamethazine is similar to 
that of sulfamerazmc and about half that of sulfadiazine, and 
when renal function is subnormal, they accumulate in the blood 
Acctylatcd sulfamcrazine is the most soluble of the three drugs, 
but sulfamethazine, when absorbed, is conjugated to the acetyl 
derivatives more easily than are the other two compounds. All 
three pass over into the spinal fluid in (air concentrations, and the 
concentrations increase when the meninges are inflamed. None ol 


obtained easily with all three of the drugs Each is bound to Ihe 
blood proteins to a diffeicnt degree, sulfamethazine having the 
highest binding power. All three p)rimidine derivativts penetrate 
the red blood cells 

Sulfadiazine, sulfamerazmc and sulfamethazine, singly or in mix- 
tures, are effective in hemolytic stre/rtococcic infections caused by 
Lanceficld's Group A organivmx and in pneumococcic, mcningo- 
coccic and staphylococcic infections. Urinary tract infections pro- 
duced by £• coll, A. aerogenes, B. proteus, Ps. atmginosa and 
systemic infections caused by A' pneumoniae or II. influrmae may 
also respond These sulfonamides also are beneficial in the 
ment of bacillary dvsentery and early trachoma and may nave 
• ■ ■ ' ' ’ ■nercum, follicular conj'unctivitis 

the diazincs may be u'ed also 
; ylaxis of rheumatic (ever. For 
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carriers of meningococcus, it is usually sufficient to administer 
2 Gm. of sulfadiazine per day for 2 day’s. Actinomycosis or gas 
gangrene may be treated with sulfadiazine, sulfamerazine or sulfa- 
methazine m conjunction with a potent antibiotic. 

SULFADIA2INE-U S P. — 2-SuIfanilamidopyrimidine. — N*-2 — 
Pyrimidylsulfanilamide — “Suliadiazine, dried at 103“ for 2 hours, 
contains not less than 99 per cent ol CioHioKiOjS.” USP. The 
structural formula of suliadiazine may be represented as follows: 



Phytical Propttfits . — Sulfadiazine occurs as a white, odorless, 
tasteless, crystalline powder It may be recrystallized from hot 
water to yield long, fUt needles It i'« soluble in both alkaline and 
mineral acid solutions, sparingly soluble m alcohol, acetone and 
water, insoluble in ether and chloroform 
Achons and l/iei.— Sec the general statement on sulfonamides 


coccic pneumonia, severe Hemolytic streptococcus infections, 
severe staphlyococcic infections or meningococcic meningitis, the 
initiil do<c should be 0 1 Cm per kilogram of body weight Then, 
if the patient is suffering from pneumococcic pneumonia, 1 Gm 
should be given eveo' ^ hours day and night until the tempera- 
ture has been normal for 72 hours The drug then may be with- 
drawn In severe streptococcic, staphylococcic and meningococcic 
infections, subsequent doses after the initial do«es are I to 1 5 Cm. 
every 4 hours day and night until the temperature has been normal 
for S to 7 days At this time the drug may be either stopped or 
continued in smaller doses until the complete recovery of the 
patient is assured 

In children suffering from pneumonia the initial oral dose should 
be based on 0 1 to CIS Gm per kilogram of body weight, and 
subsequent doses of one-fourth of the initial dose should be given 
at intervals of 6 hours until the temperature has been normal for 

at least 4“ ' • ’ • -1 ’ • . . 

gococcic . ■ • 

S to 7 d • ■ ' • 1 ■ ■ 

discontin " ^ 

cure IS cfiectcd 

In mild or moderately severe hemolytic streptococcus infections, 
the do'agc suggestid is an Initial oral dose of 005 Gm per kilo- 
gram of body weight, followed by one-third of the tnitUl do<e 
given every 4 hours day and night bv mouth until the tempera- 
lure has been normal for J to 5 days All of the above dosages 
should be controlleil. if possible, by delrrmlnatJon at frequent in- 
tervals ol the ccncentraticn of the drug in the blood flee Bratton 
and Marshall method under Toxutly in the general statement on 
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sulfonamide compounds). In severe streptococcal, staphylococcal, 
meninpococcal or Friedhnder’s bacillus infections, it is necessary 
during the febrile period to obtain and maintain concentrations of 
approximately IS mg of sulfadiarine per 100 cc. in the patients' 
blood; it is rarely necessary or advisable to exceed this concen- 
tration. In mild or moderately severe streptococcus infections, 
concentrations of 5 to 10 mg. of the drug per 100 cc, of blood are 
usually satisfactory. In acute gonococcus urethtitb in adults, the 
initial dose is 4 Gm , to be followed fay I Gm. every 6 hours for 
S days. 

There may be a high incidence of oliguria, hematuria and anuria 
following sulfadiazine therapy under conditions where the output 
of urine cannot be maintained above 600 or 800 cc. per day, as in 
tropical climates or where a shortage of water exists. It is recom- 
mended that where such complications are encountered, an initial 
dose of 4 Gm. of sodium bicarbonate together with the initial dose 
of sulfadiazine be administered, followed by 2 Gm. of sodium 
bicarbonate every 4 hours regardless of the dosage of sulfadiazine 
being employed. In the management of compheations resulting 
from the toxic action of sulfadiazine on the kidneys, the adminis- 
tration of even larger doses ot alkali, such as 3 or 4 Gm. every 4 
hours, may be helpful. 

Abdott LaBORAtoRna 

Dulcet Tablets Sulfedlatine: 01$ andOJ Gm 

U. S. trademark SCO, $27. 

Powder Sulfcdiazine: 113 and 4$4 Gm bottles. 

Tablets Sulfadiattne: 0.5 Gm. 

American PitARstActuTicAL Company, Inc. 

Tablets Sulfadiazine: OS Gm. 

The Bowman Bros. Drug Company 

Tebiets Sulfadiazine: 0 5 Gm, 

Hexett Tablets Sulfadiazine: 65 mg. 

Breiver 5: Cosipanv, Inc. 

Tablets Sulfadiazine: 0.5 Gm. 

Buitington’s, Inc. 

Tablets Sulfadiazine: 0.5 Gm. 

Cole Cbemical Company 

Tablets Sulfadiazine: 0.S Gm. 

The Evron Company, Inc. 

Tablets Sulfadiazine: OS Gm. 

KETtB-VlCTOR PHARMACAL COMPANY 

Tablets Sulfadiazine: 0 5 Gm. 
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L£iiiiii.e LABOiuTORres Dmsro.v, AkimcAV Cvanajioj Coimw 
Powder Sulfadietine: JU and 454 Cm packages. 

Tebleh Suffidi'eti'ne: 0 5 Cm. 

Ell Lilly & CoutAHY 
r«b(*h Suffadiaiine: 65 mg. and 0^ Gm. 

Maliaad, Ihc. 

Tablet! Sulfadiazine: OJ Gm. 

McNcn. Laboratorzes 

Liquoid Sulfadiazine; 473 cc- bolttea A suspension containing O.i 
Cm. ol sulfadjazine in cacti cubic’centimeter. 

TbE Wlf. S. McltJtEtt COISPAMY 
Tablets Sulfadiazine: OJ Cm. 

E. S. MiixzR LADOKAroatES, 

Tablets Sulfadiatirte; Oi Cm. 

PAKte, Davu Sc CoaspAVY 
Tablets Sulfadiazine: OJ Cm. 

P 11 Y 8 ICIA.VS’ Drvo 4 SvrriY Coupa.vy 
T ablafi Sulfadiazine: 05 Gm. 

PrruAK-MoosE Coupa-vy 

Magmoid Sulfadiazine: 360 cc and 3.84 liter bottles A suspension 
tonUlning 0 1 Gm of zuUaduzine In each cubic centimeter, fre- 
scrved « ith 0 75 per cent bcntofc acW. 

RcsuLi Dave CoupamY 
Tablets SulFedlezine' OJ Cm. 

VtiiiiAU H. Roacb, lire. 

Tablets Sulfadiazine: OJ Gm. 

S«A»p 4. Don«£, Dmsiox or Maic< 4 Co . Isc. 

Tablets Sulfadiazine: 0 5 Cm 
V s r.aop. 968 etxs r.ato.m 

E Ft SoviBB 4 So:«$, Division or Oun Matqieso.v CncsrtcAi 

CORPORATIOV 

Tebleti SulfedUtine: 05 Goi 
Ma»s-w R. Tooisrso.v, I.vc. 

Swipention Sulfadieiina with Sodium leetete* 473 cc. and 3 7t (iter 
boltlrs A liquid suspension cOntalainc 0 1 Cm. of sulfadiarioe and 
OJ Cm of sodium Uctaie in each cub:c centimeter. 

It. S. pat»i7.aa9.ajr. 
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The Urjons' Companv 

Sulfadiailni: O.S Gm. 

The Vale Chemical Comeany, Ixc. 

Tablali Sulfadiatint: 0<S Gra. 

Vastelt i Bbowx, Inc. 

Tabfett Sgifadiatine: OJS Gm. 

WlXTIIFOr-STEABNS, IxC. 

Tafalefi Sutfadiaiina: U.S Cm. 

SULFADIAZINE SOOIUM.U.S.P^Soluble SulfadianBt.— The so* 
dium sail o( 2-sul(annamidopynmid>Rc-'-*'‘Sulf3duzme SodiuJn, 
dried at IQS' for 2 hours, contains not less than 99 per cent cf 
CjoH'jNiNaOjS ” VST The structural formula of sulfadiarine 
Sodium ma> be represented as follons. 



PAyiJecf fnpttViet — Sutfadiaiinc sodium occurs as a white, odor* 
less powder. haMns a bitter taste It Is vfr>* soluble In water, 
Aqucous solutions may absorb sufficient carbon dioxide to cause 
precipitation of suUadtartne Suliadiarine sodium is not h)gro* 
Scopic at 25* if the rclati'e humidity does not exceed SO per cent 
Aefiens ond Uiet.— See the general statement on sulfonamides 
and on pyrimidine derivatives 

Oo»os*'““Thc usual initial dose for patients who arc severely 
ill with infections which are susceptible to this drug is based on 
O.I Gm per ivilogram of body xscisht, up to SO Kg of body 
svcighl This dose is made up as a 5 per cent solution in sterile dis- 
tilled w-aler or isotonic solution of sodium chloride. It is injected 
into a vein Regardless of the weight of the patient, it is best not 
to exceed a total initial dosage of 5 Cm of suliadiarine sodium. 

, , ,t. . of 

. • . . . . »nt 

. , . . . ■ 'm 

01 souiuiii suiiauurine pet Miogram oi uuuy ueigui, m a .< tier 
cent solution m distilled water, administered by the intravenous 
route at 6-hour to S-hour intervals 
When solutions of sulfadiaiine sodium are being used as Je sole 
therapy, daily determinations of the concentration of the drug in 
the blood should be made in order to prevent accumulation of 
inordinately high Icxcls of the drug m the blood The dosages 
suggested are applicable to children as xxell as adults. 

Lederle Ladoratories Division, Americas CyA.VASiiD Company 
S oluflon Sodium Sulfadlarin* 25%: 10 cc. ampuls. Each cubic 
centimeter contains 0 25 Gm. of sodium suliadiarine m distilleo 
water. Preserved with 0.1 per cent sodium thiosulfate. 
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Sharp & Doiime, DIVlSto^f or Merck & Co., Ixc. 

Solution Sodium Sulfadiaiine 5%: 50 cc ampuls, A solution con- 
taining SO mg of sodium sulfadiarine in each cubic centimeter. 

U. S patent! 2, 407,966 and 2.410,79J 

E R Squibb i Sons, Division op Oii-v Matiiieso.v Chemical 
Corporation 

Powder Sodium Sulfadiasine (Sfwfe): S Gts. vials. 



PApifeo/ Properfies.^Sulfamcraeine occurs as svhite or faintly 
SellovtUh-whitc cr>st3l$ or poudcr It has a slightly bitter taste 
and is odorless or nearly so It is stable in air but slosviy darkens 
on exposure to light One gram of suUamerarine dissolves in about 
6,250 ce of nater at 20* and in about 3,500 rc at 37*. It is readily 
soJuble in dilute mineral acids and in solutions of potassium, am> 
monium and sodium hydroxides It is sparingly soluble in acetone, 
slightly soluble m alcohol and very slightly soluble in ether and in 
chloroform 

Aef/oei end (/let— See the general statement on sulfoctimldes 
and on pjrimidire denvalises 

Dotffgf.— In the treatment of acute pncumococeic, streptococcic 
and menineociccic iniections the maintenance of 10 to 15 mg of 
sulfamcrsme per 100 cc of blocd usually smII be su^cient. Blocd 
serum concentrations of Ihb magnitude may be attained nilhin 
4 hours by the oral admmistntion of 3 or 4 Cm of sulfamerazinc 
as an initial dose, followed by I Gm every 8 hours This schedule 
should be continued for 77 hours after the temperature, pulse and 
respiraljon rales relum to jiormsl 

For infants under 6 months of age, the initial da<e is 0 5 Gm 


Aosorr Laboratorils 
Dvleal Tablalr Suf/amaraMa.’ OJ Cm 
U S tr«<]cm*rk S0I.S77 tDukrt) 

Tabltli Sulfamtrai'na: 03 Cm. 

AUtRICAV rilAtUACtUTlCAL CoWPAXT, IXC. 
TabUtf Suifamaraii'Af: 03 Cm. 
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Breweii S: Company, Inc. 

Tablets Sulfamerezine: 0.5 Gtn. 

Lederle Ladqratories DnisioN, American Cyanamid CoiipAst 
Powder Sulfameraiine: 113 and 454 Gm. packages. 

Tablets Sulfemerazine: OJ Gm. 

Eli Lilly k Company 
Tablets Sulfamerazlne: 0 5 Gm. 

S. E. Massencill Co&ifany 
Tablets Sulfamerazlne: 0 5 Gm. 

Parke, Davis & Company 
Tablets Sulfamerazlne: 0 5 Gm. 

Physicians’ Drug & Supply Company 
Tablets Sulfamerazlne: 0 5 Gm. 


Sharp & Doiime, Division or Merck & Co., Inc. 
Powder Sulfamerezine; 113 and 454 Gm containers. 


Tablets Sulfamerazlne: 0 5 Cm. 
U. S. patent 3,407,966. 


The Upjodn Company 

Tablets Sulfamerazine: 0.5 Gm. 

SULFAMETHAZINE-U.S P. — N>.(4,6-Dimtlhy!-!-PJTtaiiiyl) !Ul- 
fanilamide — “Sulfamethaiine contains net less than 99 per cent 
of CisHsaNiO^S, dried at 105* for 2 hours." l/SJ’. 

The structural formula of sulfamethazine may be represented as 
follows" 



P/iysied Properf/es.— Sulfamethazine is a white to ’ 

almost odorless powder with a slightly bitter taste It i/’.v 

on exposure to light and melts between 197 and ZOT _. J 
freely soluble in dilute mineral acids and aqueous solutions 
potassium hydroxide and sodium hydroxide, soluble in acec • 
slightly soluble in alcohol and very slightly soluble in v/ater. 

Aefjons end Uset.—See the general statement on sulfonamioes 
and on pyrimidine derivatives 

Dosaee. — \Vhen administered by the oral route t nn 

ing from severe infections, the initial dose should be , 

0 1 Gm. per kilogram of b<^y weight but the 
dose Of sulfamethazine should not exceed 5 Cm. The mainte 
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dose of this drug in adults is 1 Gm. given at intervals of 6 hours 
In children, one-fourth of the iiutial dose given at intervals of 6 
hours constitutes an adequate maintenance dose. 

SaUaceiamide 

Sulfacetamide is absorbed readily from the gastro-intestinal tract 
when It IS given per os Its distnbution and degree of conjugation 
in the tissues are similar to those of sullanilamide. The concentra- 
tions of sulfacetamide in the blood are proportional to the oral 
dose administered, the concentraUons that pass into the spinal, 
pleural and peritoneal fluids arc louer than those in the blood 
Sulfacetamide is excreted primarily in the urine, in which both 
free and conjugated torms are found 
Sulfacetamide has a greater antibacterial activity against gram- 
positive COCCI than against gram-negative bacilli, but it has a con- 
siderable effect against certain species of the latter group Its range 
of use is similar to that of the pyrimidines. Clinically it may be 
employed in certain beta hemolytic streptococcic, pneumococcic, 
stdph>lococcic, gonococcic, meningococcic infections, and also in 
some diseases produced by £. toU, A atrpstnes and the Koch- 
VVccks bacillus Sulfacetamide is not effective against systemic in- 
fections produced by Ps. oerutmosa or B preteus Its sodium 
derivative has been used widely for topical treatment of certain 
infections of the eye because of the rarity of sensitintion reactions. 

SULPACETAMIOE-USP. — SuUmyd (Sciieaixc) -N-SuUanilyl. 
acetamide — N‘-aeet>lsuliani1amide — “Sulfacetamide, dried at 105* 
for 2 hours, contains not less than 99 per cent of CaHioN'sOsS ” 
The structural formula of sulfacetamide may be represented 
as follows 




Phyiicol Properf/cs.'— Sulfacetamide b an odorless, white, crystal- 
line powder with a characteristic sour taste It melts between 181 
and 184* and decomposes with the evolution of gas betw-cen 190 



Aeficm end t/iei. — See the general statement on sulfonamides 
and on sulfacttamlde Sulfacetamide possesses the advantage of 
greater solubility in (he urine than the pyrimidine derivatives and, 
therefore, has less tendency to produce concretions in the urinary 
tract. 

Ootegt.— For adults, 1 Gm of sulfacetamide is given three times 
daily titer meals; (or children, 006 Cm. per kilogram of body 
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weight is given daily (approximately OS Gm, per 15 Ib.) in three 
equally divided doses after meals The drug should be continued 
for at least a week after all s>mptoms have disappeared. If no 
improvement occurs after 10 days of treatment, the drug usually 
can be considered to have failed in its purpose. For prophylactic 
use, 0 5 Gm three times daily after meals is recommended for 24 
hours prior to and 48 hours after manipulative or surgical proce- 
dures on the gcnito-urinarj tract 

illood levels should be determined during administration of the 
drug In cases of impaired kidney function with above average 
blood concentration and in any case when the blood level exceeds 
12 mg. per cent of free sulfacetamide, the drug should be dis- 
continued and fluids forced 

ScitERjNC Corporation 
Tablets Sulemyd: 0 5 Gm 
U S r>atent2.4Il,495 U S tfademark J79,JS6. 

SULFACETAMIDE SODIUM.U.S P.— Sodium Sulemyd (SciiER- 
t.vc) —The monohydrated sodium salt of N>-suIfanilylacetamide — 
r • ■ ' • “ Hum contains not less 

’ • , . • • * ■ VSJ^. The structural 




PhfsUel Properflet . — Sodium sulfacetamide is a white, odorleu, 
bitter, crystalline powder One part of sodium sulfacetamide U 
soluble in 2 5 parts of water. It is sparingly soluble in alcohol and 
practically insoluble in bcnienc, chloroform and ether The pH 
of a 5 per cent solution is between 8 0 and 9.5 Aqueous solutions of 
sodium sulfacetamide must be rcfngcrated and protected from light. 

Acflont end Utet . — See the general statement on sulfonamides 
and on sulfacetamide 

The sodium salt is highly soluble at (he physiologic pH of 74; 
therefore, it is especially suited, as a solution, for repeated topical 
application in the local management of ophthalmic infection sus- 
ceptible to sulfonamide therapy. These include corneal ulcer, bleph- 
aritis, blepharoconjunctivitis, dacryocystitis, infections of the eye 
socket, trachoma and sties. 

Local sensitivities frequently noted with other sulfonamides 
rarely are encountered with sulfacetamide sodium. Care should he 
exercised, however, to observe the first evidence of any sensitivity, 
and the drug should be abandoned on the appearance of any un- 
desirable reaction. Do not use with silver preparations 

Deiagt . — Sulfacetamide sodium is applied topically to the eye 
as a 30 per cent solution or as a 10 per cent ointment. The 
ment should not be employed in the presence of penetrating 
of the cornea and ordinarily is reserved for nighttime ^plicatio 
as an adj'unct to the use of the solution during the day. rto- 
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phylactic instillation of one drop of a 30 per cent solution four to 
sIt times daily for 2 days is recommended for lesions resulting 
from corneal abrasions, lacerations, burns or the removal of a 
foreign body In acute infections, I or 2 drops every 2 hours, or 
less frequently, is used during the day according to severity; in 
chronic infections, 1 or 2 drops three or four times daily is 
considered adequate At bedtime, application of a small amount 
of a 10 per cent ointment to the loner lid is recommended 

SciiERiKG Corporation 

Ophthalmic Ointment Sodium Sulamyd 10%: 3J4 Cm. tubes. An 
ointment containing 0.1 Gm. of sulfacetamide sodium in each 
gram 

Ophthalmic Solution Sodium Sulamyd 30%: 15 cc bottles. A solu- 
tion containing 03 Gm of sulfacetamide sodium in each cubic 
centimeter. Buffered with 0 2 per cent sodium dihydrogen phos- 
phate. Preserved with 015 per cent sodium thiosulfate, 0 05 per 
cent methylparaben and 001 per cent propylparaben. 

V S patent 2, 4U.49S. U S tradenutk 3793S6. 

Sulfafhiazole OenvafiYSt 

The actions and uses of phthalylsulfathurole and sucemytsulfa* 
thiazole resemble thov; of sulfaguamdine Each has the property ol 
suppressing the growth of bacteria in the large bowel and, hence, 
nia> be used preoperativel> and postoperatively in surgical pro- 
cedures on (he colon Each may be used as an adjunct to other 
methods of treatment in the control of acute and chronic ulcera- 
tive colitis. 

The«e derivatives of sulfathuzole are relathely insoluble, and 
are absorbed poorly from the gastro-intestinal tract; they rarely 
reach blood concentrations exceeding 7 i»g per 100 cc. of blood 
Toxic reactions to therapeutic do<rs, therefore, are rare. Since both 
are absorbed poorly, phthaij bulfathiatoie and succinylsulfathiazole 
suppress bacteria in the large bowel by virtue ol their high con- 
centration in the lumen of that x'bcus 

rara-nitrosulfathiazole should be used only for rectal injection as 
an adjunct in (he local treatment ol nonspecific ulceratise colitis 
and proctitis It probably acts by altering the bacterial flora in the 
large bowel It is of more salue when (he lesions are confined to 
the sigmoid than when (hey arc diffused through the bowel Little 
ol the compound is absorbed from the bowel, hence only small 
amounts pass into (he blood 

rARA.HITROSULFATHlAZOlC-N F — NiwIfswU (Breon).— 2- 
(F-Nitrophen>l<ulfonamido) thiatolc — ‘Tara-nltrosulfathiaiole, 
dried at 105* (or 4 hours, contains not less than 973 per cent 
and not more than 102 5 per cent of CoHtNsOiSj” A'/". The 
structural formula of pari-nitrosulfathiarole may be represented 
at follows. 
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Hyutal Ptoptrlitt. — Para'iiitrosuUalhiazole Is a pale yellow 
powder. It melts between 2SS and 262*. It is slightly soluble in 
alcohol, very slightly soluble in chloroform, ether and water and 
practically insoluble in benaenc. It is freely soluble in ammonia 
and sodium hydroxide T.S 

Aefionj end Uw . — See the general statement on sulfonamides 
and on sulfathiazole derivatives, 

Dojoye. — A 10 per cent stabilized suspension of para-nitro- 
sulfathiazole undiluted, or diluted svitb equal parts of water, is 
injected rectally by means of a bulb syringe, preferably with the 
patient in the knee-chest position. The average initial dose is 10 cc. 
of the IQ per cent suspension, administered after each stool and at 
bedtime Larger initial doses of 30 to 60 cc. given four times daily 
may be requited. After improvement is observed, IS to 30 cc, 
usually is given once daily at bedtime or less often as needed to 
maintain freedom from symptoms. Maintensnee tceatroecit is ad- 
vised for 2 to 4 weeks after the mucosa appears normal. 

Signs of toxicity from absorption of the drug, which may be due 
to the presence of large denuded areas of the mucous membrane of 
the bowel, usually subside promptly upon discontinuance of ther- 
apy Blood or urine levels of the drug may be determined by using 
a modified application of the method of Bratton and Marshall. 
(See the general statement on sulfonamide compounds under 
Toxicity.) 

GtORCt A. Breon & Company 

SujpefTiJon Nisulfazole 10%: 237 CC. bottles. A suspension of O.J 
Gm of para-mtrosuUathiatole in each cubic centimeter. Preserved 
with oil of peppermint and benzaikonium chloride. 

U S. traUematk 418,348 

PHTHALYLSULFATHIAZOLE.U.S.P— SuH.tfc.lidm. (Skwp i 
Dohme). — 4'-<2-ThlarolylsulfamylJphlhalanilic acid. — “Phthalyl- 
sulfathiazole, dried at 105^ for 4 hours, contains not less than 93 
pet cent of CiTHiaNsOsSa.” VSJ>. The structural formula of 
phthalylsulfathiazole may be represented as follows: 



Phyxieaf PfOperffe».~PhUia!yIsulfathiarole occurs R*.® 
faintly yellowish-white, ciystaKuie powder. It has a sb'ghuy 
taste and is odorless It may darken slowly on long exposure lo 
light. Phthalylsulfathiazole is practically insoluble in water ana la 
chloroform It is slightly soluble in alcohol and very siigoriy 
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soluble In ether. It is readily soluble in solutions o! alkali 
hydroxides and their carbonates and in hydrochloric add. 

Aet'iem and Uset. — See the ECneral statement on sulfonamides 
and on sulfathiazole derivatives 

Dotage. — Orally, in tablet form, OOS to 0 1 Gm. per kilogram 
of body weight daily is given in equally divided doses at intervals 
of 4, 6 or 8 hours, depending on the total dose to be adminbtered. 
The average daily adult dose is prosided by eight to twelve 0J5 
Cm tablets and should not exccM 8 Gm. Smaller doses, as indi- 
cated by response, may be continued for up to 8 weeks or e\en 
longer for the management of ulcerative colitis As a preliminary 
ad]unct to intestinal surgery, an vmtial dose of 0 125 Gm per kilo- 
gram IS given, followed by the same amount daily in divided doses 
given at equal intervals, comprising three, four or six doses per 
day, for 3 to 5 days prior to operation. 

StiAJtp i- Donate, Divistov or Mcrck i Co , Ixc. 

TabUh Sulfathalidine: OS Gm. 

U. S. patent! 3.324,01}. 2.321,013 an4 2.376.825 U S trademark 
108,341 

SUCCINYI.SULFATHIAZOLE-U.S.P. — Sulfaiuiidin* (Sn«p & 
DoitktE). — ^-(2.ThiazolyUuUamyl)$uccinanilic acid — “Succlnyl* 
suliathiazoic, dried at 105* for 4 hours, contains not less than 99 
per cent of CjaHisNjOjSa ” US.P. The structural formula of 
succinylsulfathiazole may be represented as follows: 


• H,0 


Phfveal Succinylsulfathlarole occurs as a white or 

yell,---*. «ki.. •. - I- 

alr • 

abo ■ • " . ■ ■ * . • 

spa, ■ • . . 

chloroform and in ether 

Action} and Uttt — See the general statement on sulfonamides 
and on sulfathiazole derivatives 

Dotage — The initial preoperaiive dose is 0 25 Cm per kilogram 
of body weight by mouth, followed by a maintenance do‘e of 025 
Cm per kilogram daily In six equal portions at 4-hour intervals. 
The postoperative dose is 0 25 Cm per kilogram daily for 1 or 2 
weeks, depending on the postoperative condition rostoperative ad- 
minutration should be begun as soon as the patient can take an 
ounce of water without undue nausea. 

SiiAXP & DoiiMC, Dmsios or Mtac* & Co, Ixc 
Powdir Sulfiiuiidine- 113 and 454 Gm. glass Jars 
TabUts Sulfaiuiidint OJ Cm 

U S raicntt 2.32<.C1}. 2.324.011 and 2, 576.821 U. h trademark 

3S4.UI. 
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Other Sulfoftamit(e Compounds 

SALICYLAZOSULFAPYRIDINE^AxuIfidlne (PiMRltACiA).-S.r/- 
(2-PyridyIsulfamyI)phcnyla*o)jaIio-nc acid.~The structural for- 
niula of salicylazosulfapyridine may be represented as follon's: 



Phytical PropeHitt. — Sallo'laeosulfapyrldine is a brownish yellow, 
odorless powder, which melts between 270 and 240* (with decom- 
position). It Is slightly soluble in alcohol and practically insoluble 
in benzene, chloroform, ether and water 

Actioni ond Uitt . — Salicylazosulfapyridine shares the actions of 
related sulfonamide compounds, includins the potential toxic effects 
of sulfapyridine Because the drug has been found to have a 
special affinity for connective tissue, it is proposed for use in 
chronic ulcerative coUtU Available clinical evidence confirms Its 
usefulness only for this purpose and does not justify conclusions 
that its selective retention m connective tissue is of therapeutic 
signineance or that it is clinically superior to other sulfonamide 
' • ' this condition. 

• down In the body to amino- 
• • le drug is excreted through the 
. • ctabie In the urine. It produces 

an orange-yellow color when the urine ts alkaline and no color 
when the urine is acid 

Oojoge. — Salicylazosulfapyridine is administered orally only. The 
average dose for adults 1$ 1 Gm four to sit times daily with no 
interval of more than 8 hours between doses. Larger doses may be 
employed in severe cases For children over 7 years of age, the 
average dose is 05 to 1 Cm three to sit times daily; children 
5 to 7 years of age, 0 25 to 0 5 Cm three to sit times daily. 

Usual doses produce a blood concentration of sulfapyridine that 
seldom exceeds 1 to 2 mg per 100 cc , a level considerably lojV'* 
than that produced with the formerly recognized use of sulfa- 
pyridine as such. If slight nausea occurs, the dosage should be 
reduced by one-half If nausea is severe, treatment should be dis- 
continued for 2 days and then resumed at one-half the original 
dosage for 3 days before returning to full dosage 
therapy should be follow’ed by proctoscopy Treatment should be 
continued until such observations reveal satisfactory response even 
when diarrhea has stopped After proctoscopic examination 
improvement, the adult dosage should be reduced to 0 5 Cm. three 
times daily 

Because of the unusual toxicity of sulfapyridine as 
with other sulfonamides, patients should be observed 
toxic manifestations characteristic of this group of drugs If leuK - 
penia or severe drug fever and exanthema appear, therapy soeu 
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b: discontinued immediately. Periodic blood counts and careful 
observation are essential. 

PBAR&tACIA LABORAIORIIS, INC. 

Tablets Azulfldine: 0 5 Gm, 

U S. patent 2,396,145 U. S Uadenark 571,960 

SULF1S0XA20LE-U.S P. — S*n»ritln (HomtAs»-LA Roche). — 
N*-3,4-Dimeth>l-5-isoEa*olyl5u!fannamide — “Sulfisotazole con- 
tains not le:s than 99 per cent of CulIijNjOsS, dried at 103® for 
2 hours” USJ’ The structural formula of sulhsoxazole may be 
represented as follows: 



Phftical Ptoperlitt . — Suliisoxazole b a white, odorless, slightly 
bitter, crystalline powder. It melts between 192 and 195*. It is 
freely soluble m diluted hj'drochloric acid and soluble in alcohol. 

/et/ani o/id Uttt — SulAsozazole shares the actions and uses of 
other sulfonamide derivatises (Sec the general statement on sul- 
fonamides } Certain patients til with urinary tract infections pro- 
duced bv orsanisms of the Proteus group respond satisfactonly to 
treatment with sulhsoxarole It may %’ary in its e5ettiNeness against 
diRerent strains of sulfonamide-sensitive micro-organbms. Because 
of Its relatively hish solubility in body fluids, the drug is less hkely 
to produce ciystalluria and renal blocking than less soluble sul- 
fonamide derivatives employed singly, otherwise it has the same 
potentiality for toxic reactions 

Ootos'e.— The initial oral dose for adults u 4 to 6 Cm , followed 
by 1 to 2 Cm e\ery 4 hours until temperature has been normal 
for at least 4S hours 

- « • 1 r~ . -v - - • • •jcram ot body weight may be 

00 mg per kilogram of body 
• " ur iRterrib, until temperature 

HotTsrA.Ntt-LA Roche, i’<c 
Powder Gantriiln. 113 4 and 454 Cm bottles. 

Tebich Gintrilin: OJ Cm 
U S r4tent 2,430.C94 U S Irsdemark 515,7(7 
ACETYL SULFISOXA20LE.— GenlrUIn Aeefyl (HomiAxv-LA 
Rochc) — Si-(.^cet>l-3,4-dimtlh)l-S-isoxazol)l) sulfanilamide — 
The structural formula of acetyl sulfuoxazole may be represented 
as follows 
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Pfiytieo! PropertJei. — Acetyl sulfisoxazole is a white to slightly 
oR-white, crystalline sol«d, with a slight characteristic odor and 
with a melting point between 192 and 195*. It is practically in- 
soluble ■ ‘ 

in the • ' ■ 

in alcoi ■ 

Aefic • . , ' ‘ 

uses of 

is tasteless and, therefore, suitable for oral administration, espe- 
cially in liquid preparations of the drug. There is evidence to sup- 
port the assumption that the acetyl compound is split in the 
intestinal tract and absorbed as sulfisoxarole; hence, the absorp- 
tion, the excretion, and the solubility of acetyl sulhsoxazole in 
body fluids are considered to be (he same as for the parent drug. 
It has been found to have about tbe same toricity as sulhsoxarole 
and should be employed ivith tbe usual precautions for sulfonamide 
compounds. 

Dtasage. — Acetyl sulfisotarole u administered orally. The dosage 
Js expressed in terms of sulfisoxarole and calculated on tbe basis 
of 0.5 Gm per 9 Kg <20 Ib ) of body weight as the initial dose, 
followed by one-half the initial dose every 4 hours. In severe 
infections, these doses may be doubled 
Hottmann-La Roche, Inc. 

Suipemlen Santriiln Aeefyl (P«<//sfric}: JJ8J and 473 re* 
bottles, A flavored suspension containing 0 J Gtn. of suifisomote 
as acetyl sulhsoxarolo in each cubic centimeter. Preserved with 
0 18 per cent methylparaben and 002 per cent propylparaben 
Syrup GenWiin Acefyl; 1183 and 473 cc bottles A flavorrf 
syrup containing O.I Gro. of sutfisoxatole as acetyl suifisoxarole 
in each cubic centimeter. Preserved with OJ per cent benzoic add 


made by adding enough diethanolamine to a solution of sulfip«- 
zole to bring the pH to about 75. The structural formula of 
sulfisoaazole diethanolamine may be represented as follows: 








Ac/iertr eeo' ibar.— Sulfisojmzote dieCftanoJaminff is used as a 
salt of suifisoxarole to make tbe drug more soluble at the physio- 
logic pH range of 60 to TJ. Diethanolamine reacts svith the suin- 
soxazole to form a soluble salt. The diethanolamine salt, w’ 

is used in solution for systemic administration of the drug by si® 
intravenous, intramuscuhr or subcutaaeous in;eclion^ '^ben sun^ 



AfmBACTERIAL A«ENT5 m 


tion. (See the monograph on sul&$oxazole and the general state- 
ment on 5uI/onamides.) 

Doioi^e. — A solution of «J per cent sulfisoxaiole in the foiro of 
the rfjelbanobmine salt may he used for slow intravenous or intra- 
muscular injection Ko more than 5 cc, intramuscularly should be 
injected at any one sit# 'P''« * idminoiratjon, the 

sul&oxaroie • • -10 per cent sulfi- 

SQsaiote mus' ■ ■ ’ater to S per cent 

or less. The < ■ ■ :...uu mat jor oral administration 

of the parent drug, suhisoaazolc <stt the monograph on sulfisota- 
zole). Intravenous, intramuscular or subcutaneous injection should 
not replace ora} administration except «hen the drug cannot be 
admmiilered adequately by that route 

For ophthalmic use^ a solution or ointment of 4 per cent suliu- 
ozazole in the form of the <l{<-t*«->~-' — ' • * t 


I . 

O^jatiuuiuc preparations of sut&socatole diethanolamine should 
be used cautiousiy, especially in paUtnts who previously have 
ealubited scnsitisity to sulfonamides If undesirable rtatUons occur 
during such use, the drug should be discontinued immediately. 
Silver preparations must not be used concurrently for ophthalmic 
application. 

HomrA.v.v-I.A Roettt, l.vc. 

Ophtheimfc Ointment GentrUift OlelhanQUmine 4%: d.S4 CiTu 
lubes An olniment coniatrung 40 mg of sulfisoxirok in the form 
ol the ditlhanoiamme salt in each gram Treserved wth 0002 pet 
tent phenyltneitunc nitrate 

Ophihalmic Soiufton Genttnin {y>»tS»ne1«mlne 4%i SOtt. dropper 
bottles A solution containing 40 mg of sulhsoxazole as the 
diethanolamine salt in each cubic centimeter. Preserved ntth OtXll 
per cent phen>lmercuric mtrate 

Solution GanMiln Dlo<l>*n«lani!>i«. 5 and 10 cc. ampuls. A solu- 
tion containing 0 4 Cm of sulfisozxzoie as the diethanolamine salt 
in rath cubic centimeter 

Sulfonomido Mixtures 

Mhturrs oI the three pVfimW***- • 


I •wi.’uKs urercaied Dsnrrr of 

bamge to (he Lidne) s during the Use of these agesU fa dimimih^ 
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because each sulfonamide is present in less concentration than when 
used afonc and renal cscretion oi the sulfonamides apparently Is 
individual rather than additKe. llie therapeutic efficacy of the 
mixtures, ho\\e%cr, is that of the sum of the components. 


SULFACETAMIDE. SULFADIAZINE. AND SULFAMERAZINE-N.F. 

— Buffonsmlde {BowMA.'c Bros ),— Oomifss 

{Sstfnf*DoRstv).--ln«ofpowf fUtuc LrsfEi.—Tn’eombi'suf (Scnxi- 
Ufc) —“Sulfacetamide, SuUadatmc, and Sulfmerarine Suspension 
(and Tablets] conlatnfs) not Jest than W per cent and not acre 
than IJO per cent of the Nhefed amounts r.t • t 

(ChUioN^iS), sulfadiazine *' ' ’■ 

(CstUi:SiO:S}'\\J-.Th 
may be represented as folio 


KJHi 



O 

SO,NM-l:-CH, 


SulUeeumide 



5uU«d>atir>e. K s 
Sul(»m«r«tiRe. R 


CHi 


Atfions ofld (/let.— See the eeoera) statement on sulfonarafde 
mitturts For specific indicattons and contraindications to the use 
of the drugs, see the general statement on suHonamides. 

Ooio;*.— The muturc of sulfacetamide, sulfadiazine and sulfa- 
mcrazine is adminutered orally In adults, 4 Cm. total suUoaa- 
nudes IS given as the Imlial dose, followed by 1 Cm every 4 hours 
untd signs of infection hace b«n absent for at feast 4S hours. 
Then 3 to 4 Cm in divided doses is given daily for an adffitioMi 
2 to 3 dajs depending upon the t>pe and seventy of infection In 
children, the average dail}- dose should be caJculated on the basis 
oi O 1 Cm per Liiogram of body weight, one-third of this amount 
is given as Uic initial dose, followed by one-si^tb of the total daily 
dose every 4 hours This amount should be continued as a main- 
tenance dose until signs of infection have subsided for at JejUt 
36 hours Thereafter, two-tbitds to one-half of the original main- 
tenance dose may be given for an additional 2 to 3 days. ap‘|J 
depending upon the type and seventy of the infection. The oloaa 
concentration of sulfonamides ^ould be mimtaincd between 5 
and IS mg per 100 cc 


Tub Blue Li-vi Chemical CoarrAsy 
Sujpeftiion Iftcofposul, 60 and 473 cc. bottles. A siBpension 
containing 44 mg each of sulfacetamide, suffadiaxine and suHa* 
merazme in each cubic centimeter. Preserved with 0 05 per eem 
metbylparaben and OOi per cent propylparaben. 

Tablsh Iftcorpoiul. 0 5 Cm, Each tablet contains 0.167 Cm 
ea^ of sulfacetamide, sulfadiazine and sulfameraziflc. 
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The Bowman Bros Drug Company 
T«bleh Ceiaxine. 0 5 Gm Each tablet contains 0.167 Gm. each 
of sulfacetamide, sulfadiazine and sulfamerazine. 

Hexad Tablets Cetaxine 0 2S Gm. Each tablet contains 83 mg. 
each of sulfacetamide, sulfadiazine and sulfamerazine 

SciiERi.vc Corporation 

Liquid Trieombisul: 473 cc. bottles A suspension containing 42 
mg each of sulfacetamide, sulfadiazine and sulfamerazine in each 
cubic centimeter. Preserved with 0 05 per cent metbylparaben 
and 0 01 per cent propylparaben 

Tablets Trieombisul: 0 5 Gm Each tablet contains 0166 Gta 
each of sulfacetamide, sulfadiazine and sulfamerazine. 

U S. trademark SJ8,S9S. 

Smiiii-Dorsey, Division of The Wander Company 

Suspeniion Dorsulfat: 473 cc. bottles A suspension containing 
33 mg each of sulfacetamide, sulfadiazine and sulfamerazme in 
each cubic centimeter. 

Tablets Dorsvifas- 05 Gm Each tablet contains 0167 Gm. each 
of sulfacetamide, sulfadiazine and sulfamerazine. 

U S. trademark $63,121 
S, J. TuTAC a CoilPASV 

Suspeniicn Buffonamide with Sodium Citrate: 473 ce. and 3.78 
liter bottles A suspension containing 33 mg each of sulfacetamide, 
sulfadiazine and sulfamerazine, and 01 Cm. of sodium citrate in 
each cubic centimeter Preserv^ with 0 75 per cent metbylparaben 
and 0 25 per cent propylparaben 

• • • War- 

a tulfyn 

lorr) 

• • . 'i-M.II 

1 luplez 

• and 

bulfamerazinc [Tabtcls] contain not less than 90 per cent and not 
more than 110 pvr cent of the labeled amounts of sulfadiazine 
(CioHioN|0-zS) and suUarocraiinc {CnHizNsOsS).’' The 
structural formulas of the sulfonamides may be represented as 
follows 



AtHoKi «nd t/m.— See the general statement on sulfonamides 
and on sulfonamide mixtures. 
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Datagtr-'la the treatment oi acute pneumococdc, streptococdc 
and metttngococcjc infections the maintenance of a blood concen- 
tration of JO to 15 mg. of tola! sulfonamides per 100 cc. is usualJy 
sufficient. Blood serum concentrations of this magnitude may be 
attained uilhin 4 hours by the ora! administration of 3 or 4 
Cm. of total suifonamidn as an inUial dose, foUowed by 1 Cm. 
every 6 hours This dosage should be continued for 72 houn after 
the temperature and pulse and respiration rates return to normal 
In severe infections it may be desirable to increase the dosage; 
however, concentrations in excess of 12 mg. of the combined drugs 
per 100 cc. of blood rarely are needed. 

For children the initial dose of 55 to 100 mg. total sulfonamides 
per lijogram of body weight is followed by onc-qusrler the initial 
dose every 6 hours. Dosage should be adjusted to meet the require- 
ments of each case. 

Abbott Lxbohatomes 

Dulcet Tablets Duozlna: OJ Gm Each tablet contains 0.15 Cm. 
each of sulfadiaaine and sullatneratine. 

0 IS Gm Each tablet contains 75 mg. each of sulfadiazine and 
sulfamerarme. 

U. S. traiteRurk 5<l<l,527 (Dulcet). 

Suspension Duerine M'itli Sodium Citrate: 473 cc. and 3.7S liter 
bottles. A suspension containing 30 mg. each of sulfadiasioe and 
sulfamerazine and OJ Gm. of sodium citrate in each cubic centi- 
meter. 

Tablets Duorine.' OJ Gm. Each tablet contains D.25 Cm. each of 
sulfadiazine and suifamerartoe. 

U. S. (radenirk 5e4J2S. 

ABtiNcioN-FtJKS LABORATORits, DnosiON Of U. S. VmJicr 
Corporation 

Syrup Ouo-Sulfeny[ with Sodium Citrate; 2J5J and 473 cc. wd 
3.78 liter bottles A suspension containing 50 tng. each of sulfa- 
diazine and sulfamerarine and 0 1 Cm of sodium citrate in each 
cubic centimeter. 

Tnz Bowj£a.v Bros. Dave Compact 

Tablets Merdijul; 05 Gm. Each tablet contains 0.25 Gm. each of 
sulfadiazine and sulfamemztne. 

Hosett Tablets Merdisul; 0.13 Gm Each tablet conlaias 548 ms 
each of sulfadiazine and suffameiazine 

Eu Lnir i- Co3rpA.vr 

Savorets (Florored Tablets) Sulfonamides Pwpfezi &ch tablet 
contains 0.125 Gro each of solfadiazine and sulfaraerazine. 

Suspension Sulfonamides Oupfac 473 cc. bottles. A suspension 
containing 50 mg. each of suUadiaa'ne and suIfaoeraTioe m eacn 
cubic centimeter. 
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Tabiflh Sulfonamides Duplex: Each tablet contains 0 25 Cm each 
of sulfadiazine and sulfamerazine. 

McNeil Ladoratobies, Inc. 

Liquoid Mor>D?atin«: 120 and 473 cc bottles A suspension con- 
taining 50 rng each of sulfamerazine and sulfadiazine in each cubic 
centimeter. 

U. S. trademark S53.726 
E S Miller LADORATORtrs, Isc 
Tablets SuUDi-Mill with Sodium Bicarbonate: Each tablet con- 
tains 0 22 Gm. each of sutfadiazine and sulfamerazine and 0 3 Gm. 
sodium bicarbonate. 

Physicians’ Drvc & Supply Company 
Tablets Sulmeradine: 0 5 Gm Each tablet contains 0 25 Gm each 
of sulfadiazine and sulfamerazine. 

Pitman-Moore Company 

Magmoid Sulfadimer with Sodium Lactate: 354 9 CC and 3 7S liter 
bottles A suspension containing $0 mg each of sulfadiazine and 
sulfamerazine and 0 I Gm of sodium lactate in each cubic eentl- 
meter 

^VzLL!A^t R ROREF, IvC. 

Suspension Oisulfyn: 60 and 473 cc. bottles. A suspeoslen cos* 
taining 50 mg each of sulfadiazine and sullamerazine in each cubic 
centimeter. 

Tablets Oisulfyn- Each tablet contains 0 25 Cm. each of sulfa- 
diazine and sulfamerazine. 

The Vale CatsttCAL CostPAKV, Inc. 

Tablets Diamerxine: 0 5 Gm Each tablet contains 0 25 Gm. each 
of sulfadiazine and sulfamerazine. 

Veltex Cosipa>y 

Suspension Bisulfon with Sodium lactate' 4S0 cC. and 3 84 liter 
bottles A suspen«ion containing 50 mg each of sulfadiazine and 
sulfamerazine and 0 t Gm scdium lactate tn each cubic centimeter. 
Tilt Wabrex-Teed Prooucts Cosipany 
Suspension 6i-Sulfas!na: 473 cc and 3.78 liter bottles A suspen* 
lion containing 50 mg. each of sulfadianne and sulfamerazine la 
each cubic centimeter 



— juiuliyi s\kA*ii-ui.L; — ieiiimjj toULlBD/.— iersuitei itiUYLEi.— 

Tfifonafnide (\’anpi.it & lt»o»N) — ^Trlonamlde (Fu.nt, Eaton) 

Tripetine (Eaton) -^Tri-Suifameth (AiLtNCTON.Fuxx}.r— Trliulfa- 
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line (CEXTRAt) TruoxJne (AB80TT).*~-“Or3l TfisaJfapyrjmidifles 
buspcnswn [and Tabkts} cantamis) not less than 9i per cent and 
not more than IQS per cent of the labeled amount of total sulfa- 
pyrimidines, consisting of sulfadiatinc (CioHinN^OsSK suUafflcra- 
zinc {CiiHisN^OjS), and suMamrthazme (CisHhN^OjS). The 
amount of each of the three suUapyrimidincs is not leu than 
.iO per cent and not mare than il per cent of the labeled amcont 
of total sulfapjrimjdines" The structural formula of the 

sulfonamides maj be represented as follovs's' 





8 ULrAOiA 2 iN£. R = R* « H 
SULFAMEPAZINE. ft = H, R' « CM, 
SULFAMETMAZinE, R » ft' « CM, 

/e//o« oftd Ujcj —Sec the general statement on sulfoMmfdes 
and on julfonamide mixtures. 

©osage.—In the treatment of acute pneumocoede, sfreptocoede 
and meningococcic infections the nuintcnance of a blood concen- 
tration of total suHonanude drugs of 10 to 15 mg- per 100 « 
usually win be sufficient fllood scrum concentrations of this rossni- 
tude may b« attained within 4 hours by the oral administrabcfl 
of J Of 4 Gm of the tripfe suUonanude nurture as an ffiftwl <fo-*^ 
followed by I Gm rvety 6 hours This dosage should be continued 
ior J'2 hours after the icmperalu'-e and puisc and respiration rates 
return to normal In severe lofectjom, it may be desirable to in* 
ttease the dosage Hon ever, blood concentrations of the cefflbioea 
drugs in excess of 12 ro? per too cc rarely are needed 

For children an initial dose of 65 to VOO zng of total sulfonamide 
drugs per kilogram of body weight is followed by cne-quarter the 
initial doje eiery 6 hours Dosage should be adjusted to meet the 
requirements of the particular case 

Sulfonamide mixture* are suited only for oral administration 

Anaott Labosatorics 

Suipeniion Truezirts with Sodium CUrete (Flavottcf): 
bottles A suspension containing 20 mg each of sulfadiazine. su»a* 
Rierazmc and suffametftazine and 03 Cm of sodium citraie -in 
each cubic centimeter. 

Oulcat Tablets Truoxlria; Each tablet contains 01 Gm. each of 
sulfadiazine, suifamerazine and suUamethaame 

EJ S, trademark 500,S2» (DutenV. 

TeWels Truotinei Eacb tablet contains 0167 Gin. each of soils* 
diazine, suifamerazine and suUamctbaxme. 

U. S, trademark 565,944 
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AiitRicAji Pharmaceutical Cojipamv 
Tablefs Sulfa-Ter: 0 5 Gm. Each tablet contains 0167 Gm each 
of suifadiazme, sulfamerazine and sulfamethazine 

Arlisgton-Funk Laboratories, Dmsiojj of U S Vitamiv Cor- 
poration 

Syrup Tri-Sulfameth: 1183 and 473 cc and 3 78 liter bottles. A 
s>rup containing; 33 mg each of sulfaduzinc, sulfamerazine and 
sulfamethazine and 0 1 Gm of sodium atratc in each cubic centi- 
meter. 

Tablets Tri-Sulfameth: 0 5 Gm Cach tablet contains 0165 Gm 
each of sultadinzme, sulfamerazine and sulfamethazine. 

Boyle & Company 

Tablets Tersulfas: 0 5 Gm Each tablet contains 0167 Gm each 
of sulfadiazine, sulfamerazine and sulfamethazine 

The Central Piiarmacal Company 
Palatabi Trisutfazine* 0 25 Gm Each tablet contains 83 mg each 
of sulfadiazine, sulfamerazine and sulfamethazine 

Suipeniien Trliulfatine with Sodium Lactate' 60 and 473 cc and 
3 78 liter bottles A stable suspension containing 33 mg each of 
sulfadiazine, sulfamerazine and sulfamethazine and 01 Gm. of 
sodium lactate in each cubic centimeter. Preserved >vith methyl* 
paraben and propylparaben 

Tablets Tritulfazine: 0 S Gm Each tablet contains 0 167 Gm. each 
of sulfadiazine, sulfamerazine and sulfamethazine 

The Columbus PiiARstACAL Co 
Pedietebs Peletrijine 0 t25 Gm Each tablet contains 42 mg 
each of sulfadiazine, sulfamerazine and sulfamethazine 

Eaton Laboratories 

Tablets Tripeiine 0 5 Gm. Each tablet contains 0 167 Gm each 
of sulfaduzinc, sulfamerazine and sullamcthazinc 

Fllnt, Eaton 1 Cosipanv 

Suipcniion Trioflsmide «r>fh Sodium Citrete: CO and 473 cc. and 
3. 78 liter bottles. A suspension containing 33 mg each of sulfa- 
diazine, sulfamerazine and sullamcthazinc and 66 mg of sodium 
citrate m each cubic centimeter. 

Krzmcrs'Urban Company 

Tablets Multeiine: 0 5 Gm Each tablet contains 0 167 Gm. each 
of sulfadiazine, sulfamerazine and suIfameUiazine. 

Lto^n & Deovtv Company, InC 
Tablets Sulfeloid 0 2S Gm Each tablet contains 83 mg each o( 
sulfadurint, sulfzmerarine and sulfamethazine. 
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OS Cm. Each tablet contains 0.167 Cm. each of sulfadiarine, 
sulfamerazine and sulfamethazine. 

McXciLLAnORATORltS, I.NC. 

Ltqgoid Matha-Merdlazine: 120 and 473 cc. bottles. A homoge- 
nized dispersion containing JJ mg each of sulfadiazine, suifamcra- 
zine and sulfamethazine in each cubic centimeter. 

Tablets Metba-Mefdlsxlfie: 05 Cm Each tablet contains 0167 
Cm. each of sulfadiazine, sulfamerazine and sulfamethazine. 

17. 5. trademark 333,7(9 

PRCMO PlIARSIACEUItCAL LABORATORIES, I.NC. 

Suspension Melh-Die-Mer-SulfoRemideir 473 cc. bottles. A sus- 
pension containing 33 mg each of sulfadiazine, suUamettzine and 
suliamcthazine in each cubic centimeter. 

Tebfeti Meth-Die-Mer-Sulfonemides: 0.5 Cm. Each tablet con- 
tains 0.167 Cm. each of sulfaduzine, sulfamerazine and sulfa- 
methazine. 

KAY&tCR PtlARMACAL COMPANY 

Suipeniien Ray-Tri*MIdet: 473 cc. and 3 7S b’ter bottles. A sus- 
pension containing 33 mg. each of sulfadiazine, sulfamerazine and 
sulfamethazine in each cubic centimeter. 

Tablets Ray-Trl-Mides: 0 5 Cm. Each tablet contains 0167 Cm. 
each of sulfadiazine, sulfarnerazme and sulfamethazine. 

Rcxall Drug CosfpA.vY 

Tablets Sulfe-Trio: 0 5 Cm. Each tablet contains 0.167 Cm. each 
of sulfadiazine, sulfamerazine and sulfamethazine. 

E. R Squibb & So.vs, Dtvjsioy or Oun Matuieso.v Cdemical 
Corporation 

Suspension Terfonyl: 47j cc. bottles A suspension containing 
33 mg. each of sulfadiazine, sulfamerazine and sulfamethazine m 
each cubic ccnumetcr. Preserwd ssiih 005 per cent each of roethyl- 
paraben and propylparaben. 

Tablets Terfonyl* 0 5 Cm. Each tablet contains 0.167 Cm. each of 
sulfadiazine, sufiamerazinc and sulfamethazine. 

U. S. trademark 336,646 

Marvlv R. TuoitPsoN, iNa 

Suspension Sulfa*tri*axIno wHh Sedivm Leetate: 473 cc. and 3.78 
liter bottles. A suspension containing 33 mg. each of suHaiaime, 
sulfamerazine and sulfamethazine and OJ Cm. of sodium lactate 
in each cubic centimeter. 

U. S. patent 2,460,437. 
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Dojoje.— Treatment is started with small doses, The usual initial 
dose lot adults is 0 3 Cm. daily. 1/ no symptoms of intolerance 
appear during the first week of treatment, the dose may be in- 
creased to 0.6 Gm daily. This dosage is continued for 2 or 3 
weeks If no symptoms of intolerance develop, the dose may be 
increased to 0.9 Gm. daily and continued at this rate for 6 months 
or more if no severe side effccu develop. At least 6 months are 
required to evaluate therapcuu'c effect. Kest periods of 2 sveelu 
every 2 months arc advisable 

For children 6 to 12 years oM the initial dose is O.IS Gm. 
daily, increasing at monthly intervals to 0 6 Gm. if there are no 
contraindications. For children 4 to 6 years old the maximum 
daily dose may be 0.45 Cm. Information concerning treatment ol 
younger children is not available. 

Aosott Lagomtokies 

Enterab Tablah Olasona Sodium: 0J3 Gm. 

U S patent 3,2S6,S7S and Licensed under U. S. patent 2,23i,9Sl, U, S. 
tradenarxj 407,420 and 2Si,674 (L'nterabL 

ANTIBIOTICS 

The group of substances referred to as antibiotics are chemically 
dissimilar and, originally, nere produced in cultures duruig the 
active growth phase of certain bacteria or molds. They have one 
property m common they produce bacteriostatic or bactericidal 


tbestzed by chemical methods, and the latter now is produced 
commercially by a synthetic process The pharmacologic properties 
of the various antibiotics roust be considered separately because of 
the diversity among these substances. 

Bacterial Rethfanee . — The selection of the proper and most 
effective antibiotic for the systemic treatment of particular infec- 
tions is becoming more difficult as potent antibiotics with siiaiiar 
therapeutic powers appear. However, one important factor is the 
increasing resistance of some species of pathogenic roicro-organisms 
to the antibacterial effects of certam antibiotics. 

■ • • ~ " ’ ■ -’--r of places in 
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iitKococd or {:onocQCci have developed increased rcdstancc to the 
antibactcnal effects ol pemcilim. 

With streplQinjon and dib>drosl«ptoin>c>n, jthc situation U 
even ^lorse. One competent inTOliBator has reported that, of the 
pathogenic strains of the fofiowmg organums that nere isolated 
Irom diseased tissue in 1949, 13 per cent of the strains of £ coU, 
4S per cent of the strains of atrote^fi, 70 per cent of tht strains 
of Proteus, >? per Cent of the strains of P afru^inoto, 33 per cent 
of the strains of nonhemol) tic streplococa and 77 per cent of the 
strains of Sir /ershr were resistant, and often highly resistant, to 
the antibacterial effetts of streptomycin Another senous discovery 
has been made Infants exposed (o persons with infectious strepto* 
mytin-rcsi'lanl tuberculosis, have developed tuberculous menin> 
Ritis primarily resistant to streptomycin Resistance to stieptomv. 
cm develops easily by mutation, or the selection out of resistant 
strains, of the micro-orgamsm and. In the majonty of instances of 
nontuberculous inrectsons, develops uathm (he first neck of therapv 
fodicofioAi —Penicillin G U still the antibiotic ol choice for the 
systemic treatRicnt of infections produced by beta hemolytic strep* 
tococci (bancefield's Group A), pneumococci, meninsococci, gono* 
COCCI, the spirochetes. Cl tceffAii and actinomycosis Chlortetra* 
cyeline and osytelracychne also arc effective m these infections 
eieept that oxytetraejehne u not effectne m acrmeroyop‘« Jn 
infections produced by avrtut, Str ftealu, L mnnoeyto- 

tifufj, the nacleroides and Lfpt icuf0htmorrka%tca, chlortetra' 
cychne and osytetracycime are (he most effective antihnsties In 
tuberculo'is, streptomycin and aminosalicylic acid should be used 
ChlortetfacytJiftf, chlorawphemeol and oxylelracycline arc 
ecjually effective in bruceilosb, tularnnu, bacillary infections 
caused by E coit, A artoitnrt. Kl pntutnonw, the Shigella group 
ol infection', chancroid, granuloma inguirule, bacillary dysentery 
and rickettsial disea'es 

Clinical reports seem to indicate (hat chlortetraty dine, chlor* 
amphenicol and oxyietracycUne arc beneficial therapeutic agents in 
the treatment of whooping coUgh 

Ail arc effective, but cMorlrtracvchtie partlcularlv so. us psma- 
rosi'. 1) mphogranuloma v cne reum and primary aty pical pneumonia 
While all three art effective in certain '(ages of syphilis, their value, 
relative to penicillin, awaits further study 
Only thloratnphenKol is really effective in typhoid fever CWor- 
amphenicol and thiortetracschne. u'ed with a pyrimidine denvathc 
rtf suffanflamlde. are of laltre m menwcMu nu«cd by Ufmopkiigr 
in^urniar Chlortelracycline and oiytetracydine arc effective in 
acute amebic dysentery Chlorlrtracychne b the antibiotic of choice 
for local treatment of vacmitK produced by rncifomimaj votnuJii 
CMortrlracvcline. chloramphemcol and oxv tetracycline tnav be 
u'cil for the suppression of bactrtui groKth In the stool as a pre- 
operative arwj postoperative prophvUette tnea'ure in surgei>‘ ol the 
Urge brtwrl Chlortetracyclme has proved \en effertive aa a pro- 
t^vlartlc in iwenwral »ep*is |•ec!Klllln fv valuable in the prophv- 
Livh of gonnrrhrs. >vphik' acute rheumatic fever and sepsis fol- 
lowing the exUiction of Itcth or after •'efran** surgery Streptomycin 
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is effective in the therapy of tissue infections produced by (non- 
resistant strains of) Proteus or Pseudomonas aeruginosa organisms. 
However, in infections caused by Ps. aeruginosa, polymyxin B is 
the antibiotic of choice. None of the antibiotics is of proved value 
in paratyphoid fevers and other Salmonella infections There is 
little or no evidence that any of the antibiotics is effective in the 
treatment of the common cold, influenza, measles, mumps, acute 


Toxic'ify. — All currently accepted antibiotics produce toxic reac- 
tions in some people. Allergic reactions, manifested by various types 
of skin eruptions or lesions, with or without painful swollen joints, 
arc common when penicillin, streptomycin or dihydrostreptomycin 
is administered to a sensitive patient. Persons allergic to procaine 
react similarly to procaine penicillin. Similar types of skin reac- 
tions have been rare during therapy with chlortetracycline, chlor- 
amphenicol or oxytetracychne Contact dermatitis may be produced 
by antibiotics, particularly streptomycin and penicillin. Asthma has 
developed as a toxic reaction to penicillin by inhalation and lesions 
of the mucous membranes have followed penicillin (by mouth), 
chlortetracycline. chloramphenicol and oxytetracychne. Anaphylae- 

• ■ .< • '.I t .1. « . . .. ....4 .. . .•» ,r nanl. 


biotics has not been reported Chang^ in the peripheral blood or 
the blood-forming organs have been reported only during the use 
of chloramphenicol Mild hemolytic anemias, granulocytopenia, 

• ’ • - I -f anemia have 

• oramphenicol 

■ • ’ irming organs 

■ , -en attributed 

to penicillin therapy. Vertigo, tinnitus, disturbances in equilibrium 
and deafness, due to eighth nerve injury, are well known as com- 
plications in therapy with streptomycin or dihydrostreptomycm 
Although partial recovery of eighth netwe function may occur, 
numerous examples of permanent vestibular dysfunction and ocai- 
ness have been reported, especially following the use of dihydro- 
streptomycin. Nausea and vomiting may be produced by _w1ot- 
tetracvcline. chloramphenicol or oxytetracychne, the incidence 
incre: 

data ■ • _ 

biotic ’ ' 

velop. Loose stools or frank diarrhea may also result irom me use 
— 1 . _ _j r.»_» «r anr-xfir anemia 

r with 
or all 
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have powerful suppressive effects on the normal bacterial flora of 
the mouth, vagiria and large intestine, and abnormal flora else- 
where, superimposed infections (or infestations) with yeastlike 
organisms may occur. Hence, thrush artd moniliasis of the skin, 
especially in the peri-anal region, and of the mucous surfaces of 
the vagina and lower rectum are not uncommon Moniliasis of the 
lungs has followed the prolonged use of chlortetracycline, chlor- 
amphenicol or oxyletracycline for the treatment of bronchiectasis 
All lesions of the skin or mucous membranes that occur in the 
Course of therapy with chlortetracycline, chloramphenicol or oxy- 


possibility must be considered when lesions of mucous membranes 
occur. 

For tyrothricin see the chapter on local anU-lnfectives. 

BacHracin 

BACITRACIN-U.SP.— “Bacitracin b an antibacterial substance 
produced by the {——•*> r-'— 

Um belonging to • • . .. • 

It has a potency t ^ • » 

that when intcnd« , • • 

50 U.Sr. Units per mg and when intended for the manufacture 
of ointments, tablets and troches, it may ha\e a potency of not 
less than 30 U5 P. Units per mg Racitracin conforms to the regu. 
lations of the federal Food and Drug Administration concerning 
certification of antibiotic drugs’* VST. 

PhyiUel Preptriiti . — Bacitracin b a white to pale butt h>gro- 
scopic powder and is odorless or has a slight odor Its solutions 
deteriorate rapidly at room temperature It b precipitated from 
solution and b inactivated by s.iU% of many o! the heas-y metals 
It b freely soluble in water, soluble In alcohol, in methanol and 
in glacial acetic acid, allhough the solution in the organic solvents 
usually shows some Insoluble residue. It is insoluble in acetone, in 
chloroform and in ether 

Aefiont and l/iei.— Bacitracin is a bactericidal antibiotic eflective 
against a wide variety of gram-positbe organisms, intludmg hemo- 
lytic and nonhemol>tic streptococci, staphylococci and pneumo- 
cocci, anaerobic cocci and clostridu of the gas gangrene group, 
rorynebactcria, the -* • • — ■» in,, >• 

AeUnomycci iieoeft a ' * ■ ■ 

gonneoerf and mem . I' -i.. .■ • 

aerobic cram-negat' • • ' ■ ■ ■ ■• . 

ment of infections caused by susceptible organbms and is olien 
successful when such Infections hast (ailed to respond to penicillin 
and other antibiotics. Its speed of bacterknlai action Is in direct 
proportion to Us cnncrnlration Kadtnrin b eliminated from the 
body slowly, traces are present la the blood b to 8 hours after 
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intramuscular injection. Patients arc seldom, if ever, primarily 
sensitive to bacitracin, nor do they develop sensitivity to it 
following repeated courses of the antibiotic. Bacteria are very slow 
in developing resistance to bacitracin 

Bacitracin may be u«cd by intramuscular injection in the treat- 
ment of systemic infections caused by organisms susceptible to the 
antibiotic and by local injection into circumscribed area« of infec- 
tion, such as furuncles, carbuncles or abscesses, often obviating 
surgery Either alone or in conjunction with intramuscular therapy, 
it has been used successfully and safely by the intrathecal, intra- 
ventricular, intraci«lcrnal or intracerebral injection in the treatment 
of susceptible neurosurgical infections, including osteomyelitis of 
the skull, septic coccal meningitis, brain abscess and postoperative 
infections Bacitracin also is employed locally by topical application 
in water-soluble or petrolatum ointment bases or in aqueous or 
saline solutions m the treatmi-nt of infections of the skin, eye, nose 
and throat or in surgical infections of the soft parts and bone, as 
well as in the prophylactic and active treatment of infected burns. 
It has been used by inhalation for susceptible respiratory tract 
infections. Because it is not absorbed from the gastro-mtenina! 
tract, oral use of large quantities does not result in detectable 
blood levels. Its oral use for intestinal amebic infection has been 
successful. 

Bacitracin is a polypeptide, and the intramuscular Injection of 
large doses may produce renal tubular swelling. With the smaller 
doses, traces of albi ' " • .1 • iv, 

second or third day 
day and usually fs 

that the kidneys : . • . 

albuminuria, cellul.'t 

few granular casts a 

larger doses, these 

blood urea nitrogen 

certain that fluid intake Is adequate — for adults, 2,500 cc. a day 
and for children a corresponding amount Other side effects include 
loss of appetite and, occasionally, nausea and vomiting Urticaria 
is extremely rare. There may be some painful induration at the 
site of injection; therefore, to minimize or obviate any untoward 
side reactions when bacitracin is administered intramuscularly, care 
should be exercised not to exceed the maximum advocated dosage 
and to assure adequate intake of fluid (2,500 cc. a day). 

Before intramuscular therapy is initiated, if the facilities are 
available, the urine should be examined for albumin, casts and 
cellular elements, blood determinations should be made for cither 
urea nitrogen or nonprotciii nitrogen During the period of treat- 
ment, patients should be checked routinely for evidences of renal 
damage; the urine should be examined for albumin and cellular 
pathology every other day, and the blood checked weekly for evi- 
dence of retained nitrogen. However, the results of these examina- 
tions are not likely to be alarming if Intake of fluid is adequate. 

The fluid intake and urinary output should be measured carefuUy 
every day. This is the most important factor in respect to kidney 
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fuRctioB, If output temiins above 1,000 cc, there need be httle 
fc^T of loTicity If it drops below 603 cc. with adequate intake, 
systemic bacitracin should be stopped. If there arc no signs of 
toxjcity in the first week, muamuscular adminii^tration may be 
continued ai long as necessary to control the infection. In several 
instances it haa been used comtn«o«rfy for months without evi- 
dence of cumulative tosjcity, however, it usuall>' can be discon- 
tinued safely 3 days after the temperature has returned to normal 
and all signs of infection have subsided In the treatment of 
meninsitis, the drug should be continued until the spinal -fluid is 
dear and cultures do not show growth Intramufcuhr ftaiection 
should be used cautiously m patients with known impairirent of 
renal function, even Ihouch rt has not been observed that toxicity 
IS more likely to detelop <n such patients than tn those iiith normal 
kidney function In some cases In which the infection itself was 
responsible for a high level of albuminuria and retention of nilro- 
«fl, bacitracin has controlled the iRfeclion and restorMl kidney 
tunetion The occurrence of mild nephrotoaicil) docs not neces- 
sarily contraindicate continued use of the drug, but it should be 
discontinued if there is evidence of pregresMve nitrogen tefentlcn 
or progressive diminution of unnary output. Nephrotoxicity has 
not been obserxed following local injection of bacitracin Into the 
central nervous system or into areas of inlecdon or after tcpicsl 
application to the skin, eye or respiralory tract 
Ooie 9 «.*~In the treatment of sjstemtc infections, bacitracin Is 
adtnlftislcfcd by intramuscular injection The total daily dose for 
adults should not exceed 100.000 unit* The usual dose for adults 
should start sviik 10.000 to 30,000 units every S hours. Tbc initial 
dose for children is 300 units per kilogram of body weight ad- 
ministered at 8-hour intervals U there u no response within 48 
hours, the dose may be increased to a tnasimutn of 25,000 units 
(or adults or 400 units per kilogram of body weight for children, 
given every 6 hours rrocainc hjdtocMorfdc 3 per tent fn Isotonic 
*odium chloride solution may be used as a diluent for fiolutions 
injected intramuscularly, using a quantity sufficient to make a con- 
centration of (0j300 units per cubic centimeter Sites of fntta- 
muscular Injection should be rotated to avoid painful Induration. 

In neurosurgical infectioru. bacitracin is administered by intra- 
theexJ. mtrasentricuhr. tetracutemal cr ffitracerebral in/c<tfon by 
dilution with Isotonic sodium chloride solution to make g concen- 
tration of 1.000 units per cubic centimeter Frocainr ihoutd not be 
aJJrd to ivJi/t/pni for nrttral sn)eeuon. For patients 15 years of 
age and older, the dally dose by tn> of the stated Intraneuml 
routes b 10,030 units For ftifants and >oung chltdren, the dally 
dosage vanes from 350 to ifXO units, depending on the pa^rular 
neural route and the age of the patient. 

For infections of the peiiloneal cavlt>‘. usually due to a mixture 
of intestinal organism*. 30.000 units of bacitracin in 3x3 cc. of 
isotonic sodium chlcride solution may be irutilkd to combat the 
coccal and ctostridul clemeBts of the Inlrction. The same amourtt 
may be sprayed over the operaUve field after resection of the 
bowel. 
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• ■ ■ ’ * treatment of intestinal amebiasis, 

■ • 000 to 120,000 units is given in 

■ ■ (after meals and at bedtime) for 

a period of 2 %vecks. 

For topical application to the skin, instillation in the eye or 
injection of circumscribed areas of acute infection, the concentra- 
tion should be 500 to 1,000 units of bacitracin per gram of oint- 
ment or per cubic centimeter of solution Solutions containing 250 
or 500 units per cubic centimeter can be employed topically to 
irrigate wet dressings or the drug may be applied in drj’ form 
as a dusting powder. A 1,000-utiit per cubic centimeter solution 
may be diluted with equal parta ol 2 per cent procaine hj'dro- 
chloride for injection into acutely inflamed areas. For intranasal 
therapy, a solution containing 250 units per cubic centimeter is 
employrt. 

ADBOTr Ladoratokies 

Oinfmenf Dacifrseln: 15, 50 and 115 Gm. tubes. An ointment con- 
taining 500 units of bacitracin in each gram. 

Ophthalmic Ointment Becltraein: 4 Cm. tubes. An ointment con- 
taining 500 units oi bacitracin in each gram. 

COMMCRCIAt SOL^-EXTS COMORATtOJJ 
Ointment BeeUrteh: 14.2 and 28.4 Cm. lubes. An ointment con- 
taining 500 units of badtracin in each gram. 

Ophthalmic Ointment BaettraeSn; 5,54 Cm. tubes. An ointment 
containing 500 units of bacitracin in each gram. 

Eli Lilly & Company 

Ointment Baeitreejn; IS, 50 and 120 Cm, tubes. An ointment con- 
taining 500 units of badtracin in each gram 

Ophthalmic Ointment Bacitracin: 5 25 Cm. lubes. An ointment 
containing 500 units of bacitracin in each gram. 

Solvets Bacitracin: 2,500 units. 

pFtZSK LABORATORiCS, DmSICS OF CUAS. PFIZCR 4' COMPANY, InC. 
Bacitracin (Sterile}: 50,000 umt vials. 

Ointment Bacitracin: 14 2 Cm tubes. An ointment containing 
500 units of bacitracin in each gram. 

Ophthalmic Ointment Bacitracin: 5 5 Cm. tubes. An ointment 
containing 500 units of badtracin in each gram. 

Soluble Tablets Bacitracin: 5,000 units. 

Premo Pharmaceutical Labosatories, Inc. 

Ointment Bacitracin: 14 2 and 28J Cm. tubes. An ointment con- 
taining SOO units of bacitractrt in each gram. 
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Op^irtialn’ic Oinimsnt Batihtem; i S4 Gm. tubes. An ointment 
containing SCO units of bacitracin in each gram. 

The Upjohn Company 

Bacitracin (Topical)'. Vials Powder containing the equivalent 
of 2,000, 10,000 or S0,000 units of badtraan 

Powder Bacitracin (Topical or Inliamuseular)- Vials. Each vial 
contains the equivalent of 2,000, 10,000 or SOpOO units of bacitracin. 

BACITRACIN-NEOMYCIN.— See the monograph in the section 
on antibiotic mixtures. 


Carbomycin 

CARBOMYCIN.—Mageamyeiri (PniE*).— Carbomydn b an 
antibiotic isolated from the ebboration products of Streptomyces 
halitedu, when grown by deep culture in suitable media. The 
Structural formula of carbomyan has not been established. 

Phytical Propertiei— Carbomyan is a white, odorless, bitter 
powder, with a melting point between 195 and 220* (with de- 
composition) It is freely soluble m chloroform and very slightly 
soluble m water. The approximate amounts that dissolve at 
25* In the following solvents to form 100 cc. of solution are: 

4 Gm in alcohol and 09 Gm m ether. Carbomycin is stable 
when protected from moisture The pK of a saturated solution 
is 5.S to 8.0 

Achant and Carbomydn, a monobasic antibiotic of 

incompletely defined chemical identity, posseses strong inhibitory 
activity against certain gtam-po^tive batleib. Its activity against 
other types of bacteria and other micro>or{:3nisms is under invc^ti* 
gallon Until adequate clinical evidence becomes available, carbo- 
mycin is indicated only m the treatment of infections caused by 
staphylococci, pneumococci and hemolytic streptococci Therefore, 
it IS u'cful in the treatment of pneumonia, urinary tract infections, 
soft tissue infections, abscesses and tonsillitis caused by these 
organisms. Its usefulness in baaeremb and septicemia has not 
been evaluated completely, but it can be employed In these condi- 
tions also « hen the causative organisms are found to be susceptible 
on the bans of sensitivity tests 

Carbomycin, as the free base, is only siighMy soluble in water 
but is readily absorbed following oral administration Blood levels 
produced following oral administration arc not significantly lower 
than when water-soluble add salts of the drug arc administered by 
intramuscular Injection An apprrdable amount (approximately 
10 per cent of the ingested dose) b excreted in the urine in active 
form, and the drug app^”* «-*—-» t- ..j ■« • . • • 

in all organs and secret « • ■ . 

of its soluble salt*, the • • • 

stream The ultimate t . ..... 

portion has not been deieimmeu. 

Carbomycin exhibits a low degree of toxicity in experimental 
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animals. Clinically, no harmful side effects have been observed 
with therapeutically effective doses. Studies of the urine, blocd and 
liver function have revealed no evidence of toxic action. Nausea 
and vomiting are the principal side effects; diarrhea occurs in- 
frequently. As for all rew drugs, close clinical observation for 
undiscovered toxic effects is desirable, and, for periods of therapy 
extending beyond 2 weeks, repeated Wood counts should be per- 
formed. As with other antibiotics, its use may result in over- 
growth of noRsusceptihls organisms, particularly monjlia. If new 
infections caused by nonsusceptible bacteria or fungi appear dur- 
ing therapy, the drug should be discontinued and/or appropriate 
measures instituted 

Doiago . — Carbomycin is administered orally; optimal dosage is 
still under investigation For adults, the present total daily dosage 
IS 2 Gm divided into four equal doses given every 6 hours; in 
urinary tract infections and in some soft tissue infections, 1 Cm. 
daily may be adequate When infections do not respond to 0.5 
Gm every 6 hours, the dosage may be increased to 1 Gm. every 
6 hours. Duration of therapy is governed by the clinical response 
and should be continued until temperature, pulse and reipiralion 
have been normal for 48 hours and until other acute manifestations 
have subsided Dosage for children is also under study; carbomycin 
presently is given on the basis of SO to ICO mg per kilogram of 
body weight daily, divided into four equal doses administered at 
6-hour intervals 

PntER Laboratories, Division or Ciias PrirtR & Companv, Inc. 

Tablets Magnamycln: O.l and 025 Gm. 

U. S trademark 568.928. 


Chloramphenicol 

Chloramphenicol is a crystalline mtrobenrene compound now 
produced synthetically. It is relatively insoluble and, for that rea- 
son, usually administered by the oral route Following a single 
moderate oral dose of chloramphenicol, maximal blocd concentra- 
tion of the antibiotic is reached within 2 hours, the agent is 
not detectable m the blood after 8 hours. When multiple doses 
of chloramphenicol are given, little difficulty is encountered in 
maintaining high concentrations of the antibiotic in both the blood 
and the urine. Chloramphenicol appears to be well distributed in 
the body tissues. It undoubtedly is pnseot in intraceJIuIar as xiell 
as extracellular body water, since othenvise it would not be so 
effective m the control of rickettsial infections It passes over 
readily into the cerebrospinal and pleural fluids, and appreaable 
quantities are found in the bile. The placenta offers no barrier to 
Its passage, and the concentration of chloramphenicol in cord biood 
is approximately 75 per cent of that in the maternal b/ood wdmn 
2 hours after the administration of a single dose It is as yet un- 
known whether chloramphenicol pa^es into the vitreous or aque- 
ous humors Chloramphenicol is excreted mainly in the urine, in 
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which appreciable quantities appear isilhin 30 minutes after ad* 
ministration of a single dose. 

There are both chemical and biologic tests foe (he detection of 
chloramphenicol and its degradation products m body fluids and 
tissues, Comparbon of (be tivo tests on like samples of blood from 
patients who arc recei\ing chloramphenicol shows that, for the 
first few hours after the antibiotic has been administered, the tests 
give comparable results After this, however, the chemical lalucs 
ri'c and the biologic values drop, indicating the conversion of 
chloramphenicol to an inactive form in the body In the urine, this 
diflerince is always great, (he chemical test giving readings about 
ten times greater than those of the biologic test, another indica- 
tion that the majority of chloramphenicol that has been excreted 
is m an inactive form. Ihm is no evidence that renal dysfunction 
impairs the excretion of chloramphenicol in the urine. 

; " * • . , . I P » , ' . 

f 

the federal Food and Drug Administration coneetning certification 
of antibiotic drugs" UJiT. The structural formula of chloram- 
phenicol may be represented as follows: 


7'ChCh-nm.c-c 


fhfiinl fnpfriifi —Chloramphenicol occurs as fine, white to 
grayish-whlte or yellowhb-whlte. needWike etj’stals or elonrated 
plates It i‘ bitter to taste, praflically neutral to himus paper and 


Attioni ond Vitt — Chloramphrmcol is an antibiotic derived 
from j/ref/omjerf lenesaefoe or produced ijnthetically. It is tf- 
fective against certain gram-negative organisms and against 
Rickettsia 

because of the occurrence of serious and fatal blood dj-Krasbs, 
it It adviable to restrict the use o( cWorimphenicol to the treat- 
ment of tjThoiJ fever and othrr serious infectious dilates caused 
by organisms controfled by diloramphcnico) but resistant to other 
antibiotics or other forms of treatment 

The drug it abtorl-cd rapidly frortv the giUfO-lnfe<tfn»l tract 
and app.-ars promptl) in the blood stream after a single oral do-e. 
It It etcrcted in the urine m hich ronrenlration. about tO per rent 
bring in the atitvr form The roncrnliation in the spinal fljid it 
al>oul half of (hat in (be blitod 

Chloramphenicol my produce nsu'ca and vomiting Cfanulo- 
cjiopcnla and fatal ca*es of apla‘tic antmla have been cWrvTd 
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as tOTic reactions in the course of therapy with chloramphenicol. 
Blood studies should be done frequently for all patients receiving 
this drug. 

Oorage.—Initial oral doses of SO to 75 mg per Mlogram of body 
weight usually arc employed. Thereafter, a dose of 0 25 Gm. may 
be given every 2 to 3 hours. In «c\-ere infections, this dose 
may be increased to 0.5 Gm every 3 hours. The drug should 
be continued until the temperature u normal and the symptoms 
have subsided; it then may be given less frequently. In most 
Infections, if the temperature remains normal the drug can be 
discontinued after hours. 

r.4KXE, Davis & CosiPAxy 

Capsules ChloremyeetiA; SO and 100 mg. 

Kapieais Chloromycetin: 0.25 Gm. 

Ophthalmic Ointment Chtoromycalin 1%: 3.54 Gm. tubes. An 
ointment containing 10 mg. of chloramphenicol in each gram. 

Ophthalmic Solution Chtoromycelin (Drit^): 25 mg. vials. A 
powder containing 25 mg. of chloramphrnicoj and borate buffet 
CQuivalent to 100 mg of boric acid m each vial. To be diluted 
with distilled water. 

U. S. patents 2.48)484, 2.48).88S. 2.483,892. 


Chlorfefracydine (Aureomycin) 

Thus far there are only biologic tests lor measuring the ab- 
sorption, distribution and excretion in body fluids and tissues of 
chlorletracycline These give telalrve values only because chlor- 
tetracyclme deteriorates in solution, making it difficult to use bio- 
logic methods of determination These tests, as ordinarily performed 
in clinical laboratories, are so inaccurate that it is not worth while 
to do them routinely 

«•«. - . j—, -» jj administered 

• by Its concentration in 
• • to 8 hours, and detect- 

•sent in the blocd serum 
for at least 12 hours. When multiple doses are given at ^'botir 
intervals, concentralions of 2 5 to 20 meg, are found in the blood 
serum. Chlorletracycline has been found in emulsions of the liver, 
kidneys, spleen and lungs of patients who died during chlortelra- 
cydine therapy It is suspected that the antibiotic actually diEtuses 

^ . to explain 

. t assuming 

. not easily 

pass the Wood brain barrier in human beings, but, when infection 
of the meninges is present, it is possible to delect it in the cerebro- 
spinal fluid, it passes into the Wlc in fair concentrations, but as 
yet it is not known whether it diffuses into the vitreous or aqueous 
humors It passes the placental barrier, and appreciable amounts 



ANTIBIOTICS l« 


can be dcfceled In the cord blood of ibe infanf 'j 

receiving — ■ 


CO 

72 

Wl 

an 

Jud-cjum • ■ ■ * , ' 

uUhm 5 ■ * • ■ ■ . . 

tjcUne, • • . , • ■ . 

hours h ■ * * * . * ' ■ 

the use c • • ■ ■ « • 

small ml ■ ■ ■ produce excellent blood 

tonccnlranons. 

CHlORTETRACYCtmE CAiCtUM Aweomycln Csklsm 

(LtoEttz) —The calcium sail o! T-ch5oio-4-djmelhyl4mino-l,4^a, 
S,Sa.6,J J.I2a*octahydro-J,6, 10.12, l2a-pentah>droxy-6'methyM.Il- 
<hoxo-2*ciaphihscenec»tboxiov«le U comphes wiiH the tequwe- 
menvs oj the {edtral Food and Drog AdminUttatien. The etatl 
ehemleal (ormuia ol chlorletracychne calcium is unknown It is 
believed that two ol three acid hydrogens of chlortetracy dine are 
replaced by calcium. The sttuctunl iormula of cbloctetracyclioe 
may be leptesenled as follows: 



Acdoni end l/u%i — ChfortetracycUne calcium bu the same actions 
and uses as the hydrochloride salt See the monograph on thlor- 
tetracjclinc hydrochloride The ■ or oral 

• • • . • ■ * ! ■ patients 

. ■ . " « a ' • ' • In the 

• . 's . - 1..... V* i>iup tor thildren 

I *. ,1 S. 11 U u<j not readily uke dry forms of the drug The 
douge for the calcium salt b express^ i/i teems of the hydro* 
chloride salt. 

LiPtxie LAeo*AToaiu Ooisio'*, Auukam CvASAua) Cditpsvv 
0'«l Oropi Avr««fnyctn Calc'tvm' fO and 2D cc. dropper botlles. 
A lu'pcn'ion ccnCalnmx lOO leij; of chlorteteacydine calcium fn 
each cubic centimeter f’rcserscd with OtU pet cent mcthylparabca 
and 002 pet cent prapylparabets 

Smp A«<»«nyt{a C«U<iim<. tiS and <?J tt. bottles A syrup ton* 
Islnin? 41 mg ol chSostetiacycbnc taloum In each cubic trntj. 
meitr rroerved with OCl per eml methylpsrsUn and 0252 per 
tent propylparabta 
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CHLORTETRACYCLINE HYOROCHLORIOM/^.P.~ Aur.omyetr. 
Hydfochlond# (Unt*tc).--A«m)mydn IIjdrochloridc—The hy. 
urochiorHlc^ol _T»ehloro.4-cUmethyJ3m5no*l,<,4a^^3,6,Jljij»^cti- 


V 3 I'. The jlrudurai /orm«Ii of cMortetfacj'ch'ne hydtoctforide 
may be rcprc«nJ«l ai 



PAyii<of — ChtotletTacyctine hydrochtoride ii an odor* 

lc», jd]ow, crystalline powder njih a bitter Uitc, Jt is stable in 
air bul may lx aflected t»- hchi U Is soluble in wlulions o( the 
alV.aU h)dro\ides and their carbonates but practically insoluble in 
acetone, chlotoform, dJoian and ether 

Aeh'ef*! ced Utti •>-]r) vitro. chioririraeycUne hydrochloride U 
rneciive asainn certain strains of beta hemolytle streptococci, son* 
hemobtic and hemolytic streptocoed el group D, alpha hemoI>Uc 
streptococci, pneumococci, staphylococci, iufifrichlt eeli, Atro- 
bottff otretieti, KUbutUa fntumeniat, Boeillus twhtihr and 
CoryHebadenum koSmenii. In cmbryonaled eggs it kills ridetlslae 
and cetuin large viruses 

Clinically, chloitelracyclint hydrochloride is cGectiVe in the 
treatment of Rocky Mountain spotted feser, typhus, scrub typhus, 
mutine typhus, Q lever and Drills' disease in the nekettsial group; 

primary atypica ; • , ’ ' »•»"»- 

reum, beta herr • • , , • . • 

produced by d .. . , ■■ 

tery, and urinary tract intcctions producco by tvM. jl. J.' S' ' . 
staphyfocoed or strepWcocci. CWortetrao'dme ^ effective w 
acute laryngotrachcobronchltb, atule Infectious croup (nonatpo* 
ihcntlc), acute bronchitis • ' ’ ' ana mas- 

toiditis (in conjunction n 

anthrax, tularemia and ^ 

£. ceil (IncludinR urinari ' 

and abscesses, 'Kith surg ■ .fPP 

Intestinal amebic Infectio _ 

recommendation to Inclu ' 

amebic abscess), conococ* ■^^,7; 

ophthalmia (penicillin appears to be the antiblouc 
chlorlctracycline can be judged efleetlve from reported ,1 

is effective fn certain stages of syphilh, bul its value, relative to 
penicillin, awaiU further study; U b effective in chancroid, granu- 
loma inguinMc and yaws (results seem to be about equal to those 
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oblalntd wilh penicillin). In inIccUons producrd by mcningccocci, 
spirochetes and Ci urlchii cMortetracycJme is cffecti\c but peni- 
c»!!jn is still the antibiotic of choice. In tnfccltons produced by 
Slapk oarewJ, jecaUi, L. montttytogfHes, the BacJercidcs and 
Lepi. teterohemorrhazka chlortetracjchoc has prosed effective. 
Chlorlctracyclinc with a psnmidmc derivative of sulfanilamide is 
of value m mcninRitis caused b> tlcmopkilut influenzae Chlortetra- 
cyciine hsdrochlonrte u highly effectnc in the local trcaimeni of 
vapinitis produced faj Tnehotnetnts tajmubf. It may also be used 
in staphjiococcic and pncumococcic infections, tn acute brucellosis, 
the Shitteila proup of infections and in subacute bacterial endocar- 
ditis produced b) certain pram-positnc or pram-neftalivc bacteria 
ChJortetracycline hjdrocblonde maj be u«ed for the suppression 
of bacterial growth in the stool as a preopeniive and postoperative 
prophylactic measure m surpery of the large bowel Chlortetra- 
rjeUne has proved tfleclive as a prophylactic in puerperal sep*!! 

Chlortelracychnc hydrochloride should noi be u«ed m the treat- 
ment of infections produced by Proleui iK/<ani or Pjeudomonai 
aeruginoia exrept >n the occasional strains ol these orcani'ms that 
are sensitive to Us antibiotic effects Clinical reports indicate that 
chlottetraeychne hxdrochhiride is a beneficial therap>cutic agent in 
the treatment of certain patients ili with vsboopinj; tough U is of 
lifflitcd value ut tvphoid fever and Us v*<luint*s in other tnfecitons 
caused by species of Salmonella rcmairu to be determined by fur- 
ther study 

The drug, suitably buffered, may be used locally in the eye 
agaiR't a variety of ocular viral infections, such as inclusion con- 
junctivitis, (olhcular conjunctavaiis and ocular bacteria) infectioRi 
caused by susceptible organisms 

Chlortctracyciine hydrochloride, m a suitably buffeted solution, 
may be administered tniravenoudy to hospltalued patlrnts unable 
to l.ske the drug b> mouth llecause of the danger of thrombo- 
phlebitii at the site ut injection, intravenous therapy shouM be 
discuniinued as soon as oral sdmimnration can be resumed 
The drug produces nausea, somiling and diarrhea in some 
patients 

Ooiagt . — The minimum daily oral dose for the average adult Is 
t Cm divided into four 0-S Gm do-es Chtidren should receive 
pn>jH>rtiunaifiv tew. for esairpfe. a child weighing Jo Kg (about 
41 lb > ms) be Ri'en SO me four or five times dailv In the aWncc 
of a chnkal respanve within 2* hours or for acutely ill patients, 
the total number of daily doses {0 «5 Cm ), ralhtr than the sue, 
should be Incrr-yvcd on the second or ihiril day, as individual doses 
cteeeding OiS Cm are not absorbed cfiiuenily 

Solutions for ophthalmic use may be prepared by adding S «. 
of sterile distilled water to fV mg of the bydrothlaridc Oneortwo 
drops in the affected eye every t houn asually lufiicet to control 
the corKiiiion 

.K sniutlon buffemi with srxlmm glycinate, and centainlrtB not 
more than 100 ms of cMortetracycline hydrochloride per JO cc of 
iteriie diluent. ii adminineml intravenously on (he baiU of to 
J5 rat per Kj of botiy Height every U hours This daily douge 
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injfclcd into a slerilc vial conlalninR Ihe drug and Ihe buffer, and 
the contents shaken vigorously for at least 1 minute to ensure 
solution pnor to adminhtratlon. To avoid reactions, approaimately 
S minutes should elapse for the injection of each 10 cc. of solution. 

LtocRLC Laborstorics Dnisiov, AsrcnicAK Cvavasiid CostrAxy 

Aureomycin Hydroehlorid*: Vials ssilh dropper containing 25 mg. 
of chIortetrac>cline hydrochloride, 62 5 mg. of sodium chloride and 
25 mg of sodium borate, to be diluted with distilled water for 
ophthalmic use. 

CaptuUs Aureomyelfl Hydrochlorld*: 50, 100 and 250 mg. 

Oinlment Aureomyelo Hydfoehlorlds (Op5ffia/m}e} 1%: 3.S Gm. 
tubes An ointment containing 10 mg. of chlortetracyclme hydro- 
chloride In each gram 

Powder Aureomyein Hydrochloride (/efrorenevi): 10 and 50 cc. 
vials. A powder containing 01 and 0 5 Gm., respectively! of chlor- 
tetracycline hydrochlonde Buffered with sodium glycinate. 

Sperteldi AureomyelA Hydrochloride: 36 and 75 Cm bottles A 
flavored powder containing 16.7 mg. of chlorletracydine hydro- 
chloride in each gram. 

Soluble Tablets Aureomycln Hydrochloride: 50 mg. 

Erythromycin 

ERYTHROMyCIN.U.S.P.— Ilotycin (LiLtv) —''Erythromycin is an 
antibacterial substance produced by the growth of Sireptom}eei 
frylhreus Waksman It contains not less than 85 per cent of erythro- 
mycin calculated on the anhydrous b3«is ” USP. The structural 
formula of erythromycin has not been established 

PAyiiee/ Preper/iei. — Erythromycin is a white or slightly yellow, 
odorless, bitter, crystalline powder, svilh a melting point between 
133 and 138’ It is freely soluble in alcohol and ether and very 
slightly solubfe in water Erythromycin Is slightly hygroscopic. 
The pH of a saturated solution is 8 0 to 10 S A pH of less than 
4 is highly destructive to the antibiotic 

Ae/iont end Utes. — Erythromycin is clinically effective 
certain infections caused fay gram-positive bacteria^ ^^'1® i 

,. ., '0 
... . . ■ ■ is 

against other gram-positive micro-organisms such as alpha-hemo- 
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lytic and nonhemoljtic streplococd or aga«n«t gram-nfsalive bac- 
teria such as meningocofci and gonococci. Jn %»lro rvidencc indi- 
at« that staphylococcal it^staRCc to trjthtotnycin may deNriop 
in a manner similar to that o< the other antibiotics The drug is as 
active asrainst susceptible penicinin-reststanl strains a$ it b against 
penicillin-sensitive strains Erythroniycm also is useful for the 
treatment of acute and chrome mtcslinal amebUsU, 

Erythiomytin may produce toiW (»<teo-inteslinal disturbances. 
Thus far, such side effects are infrequent and seem to be eebted 
to dosage. larpe doses occasionally caure nausea, somitinp. diarrhea 
and prostration Erythromycin rarely induces the profound change 
in intestinal flora encountered s«.ith prolonged u«e of broacl-spec- 
trum antibiotics Contraindications thus far base not developed, 
but until there has been longer experience in its use, physicians 
should be alert to the appearance of untoward reactions. When 
therapy b prolonged more than 2 -netVs, repeated blood counts art 
advisable 

Oosofe. — Currently, erythromydn is administered only by the 
ora] route. With sp^aHy coated tablets, the drug may be taken 
with or without meais In this form, a single dose of 02 Cm pro- 
ducts an average blood concenteatvon of 004 to 0 16 meg pee cubvC 
centimeter for 6 to 8 hours 

Optimal dosage has not been finally established for sutccptiblc 
bacterial Iniections The aserage effective dosace for adults ranges 
from 0 2 to 0 S Gm every 6 hours, for children, doses of 6 to 8 mg, 
per kilogram if body weight every b hours are suggested Tneumo- 
coccus pneumonu has responded to doses of 0 2 Cm initially and 
01 Gtn every J hours In severe Infections, do*es up to 04 Cm 
may be repeated every 6 hours »{ nectssaty Doses in excess ol 0 5 
Cm , idmmulered every 6 hours, occasionaliy have produced nau- 
sea, vomiting and darrhea For intestinal amebiasis, the suggested 
dosage b ]$ mg per Vilograrts of body rvnghl daily, administered 
in divided do*es for a period of 14 days 

Eu LatY &. CoatfAvv 

T«hl«!s liotycin (5p«tiaHy Coofed): 0 ! Cm. 

Tut Urjoiis CostPAvv 

TabUit Eftlhremyeifi f5p«c/«f/y CoafedJ; 01 Gm 

{RYTHROMYCJN ETHYL CARBONATE — ilel,e;« Etl-rl C«fbef<«l» 
(Liliv) — Erslhfomvtin eihyl cartKinaie Is the ethyl carbonate 
ester ol erylbromjMn. an antlbaneiivl substaner product by the 
growth ot SttfpK'mrcr} eniirrui WaLsmvn The structural for- 
tnula of ervthromvtin rlhvl caiborute has not been cstab'lshej. 

//*>/»#///e».—£rytbn»m>fio rlJ»l carbonate Ji a »Wtf, 
odorless powdrr having a lUchtly bUler Saste It ts freely soluble 
in akohol and pratiically tn<niubk in water The amount that da- 
wives in ether to form iOO ce ol roluiion Is about a 7 Cm 

Aer>e«i o^d Vin — f rythrumjefft ethyl taibonvte, a salt of 
eothfnmyeSn. shaies the aitiom and ii-es of the parent antibiotic. 
(See the mnnostsph on cryihromyciti) The ethyl catbenale salt 
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IS suitable for the extemporaneous preparation of flavored suspen- 
sions of the druR for oral administration. 

f)o$oge. — Eiythromycin ethyl carbonate Is administered orally in 
doses expressed in terms ol erj'thrcmycin base For adults, a dose 
of 200 mp. of erythromycin c\ety 4 to 6 hours is considered ade- 
quate. The optimal dosage for children has not been finally deter- 
mined, but a dose of II mg of erythromycin equivalent per Ulo- 
gram (about S mg p;r pound) of body eight administered every 
6 hours is considered reasonable. 

Ew Lrttv & Cqsipan'y 

Oral Suipension tlofycln Ethyl Carbonate: 75 cc. bottles A powder 
with added flavoring for suspension in distilled water to give a 
mixture toniainuig 20 mg. of erythromycin as the ethyl carbonate 
in each cubic centimeter- 

ERYTHROMYCIN SLUCOHEPTONATE.~llotycin Glueoheptenate 
(Liu-y). — E rythromycin glucobeptonate is the glucoheptoiute salt 
of erythromycin, an antibacterial substance produced by the 
growth of Streptamyces erythrtus Waksman. The structural for- 
mula of erythromycin glucobeptonate has not been established. 

FAyjicof froperfiei.— Er>'ihrom>cm glucobeptonate U a white, 
crystalline, odorless powder. It is freely soluble in water and alco- 
hol and practically insoluble In ether. The pH of a 2 per cent 
solution is between 6 0 and 7.5. 

Aeh'ent end Ui«t -^Erythromycin glucoheptonate has the same 
actions and uses as the base except that it is primarily suited for 

Intravenous injection. (See ‘ • , . •- » 

Parenteral adroinistralion is 
infections in patients who a 
who are unable for any oth 
such cases ora! medication w 

resumed as soon as the patient can ingest and retain it. 

Dosage. — For intravenous injection, an initial soluuon should be 
prepared by completely dis^lving the equivalent of 0.25 Gm of 
erythromycin base in not less than 10 cc of water for injection- 
U.SP. Thb solution retains Us potency for 7 days if kept m a 
refrigerator 5a/me or other diluent thoufd not be employed for 
making file initiW soiution in order to avoid %tl iormatioit or shie 
and incomplete solution oj the drug For adults, the initial solution 
should be added to 250 to 500 cc of isotonic sodium chloride solu- 
tion or 5 per cent dextrose solution and administered by rfow 
intravenous infusion for 20 (o 60 minutes This dose (025 Gm 
equivalent to the base) may be repeated every 6 hours A continu- 
ous slow intusion, administering the equivalent of I to 2 Gm. or 
the base over a 24-hour period, may be employed as an alternate 
method. For children, the initul solution is diluted as for adults, 
but is administered m doses calculated on the basis of the equm- 
lent of II mg of the base per Lifogram (about 5 rag per poma} 
of body weight, every 6 hours Although the initial solution may 
be used for intravenous injection over a S-minute period without 
severe reactions, this is not recommended because of nausea, vomit- 
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ing or pain along the vein; thrombosis has occurred in some 
instances 

Eli Lilly i Cosipany 

Powder llotyein GlueoKeplonate: 20 cc. vials. Each vial contains 
the equivalent of 0 2S Gm of erythromycin as the glucoheptonate 
salt 

ERYTHROMYCIN LACTOBIONATE.— Eryihroein Ucfoblonate 
(Abbott). — Erythromycin lactobionate is the lactobionate salt of 
erythromycin, an antibacterial substance produced by the growth 
of Slffplomyeej erytheiis Waksman The structural formula of 

■ • • white, prac- 

' and alcohol 

. • it solution is 

Adiont end f/iei. — Erythromycin lactobionate, a water-soluble 
salt of erythromycin suitable for intravenous or intramuscular 
injection, has the same actions and uses as the base. (See the 
monograph on erythrom)Cin ) Injection of the drug b indicated 
in patients unable to tolerate oral medication or In whom high 


Detagt — Eiyihromjcin lactobionate is administered either intra- 
senouity or Intramuscubriy, preferably by the former route to 
avoid pain produced by the latter route Dosage is expressed in 
terms of eiythromycin base The usual dosage for children and 
adults is 2J tn 4 4 mg. per kilogram (1 to 2 mg per pound) of 
body weight cither ininvenousi) or intramuscularly, injected at 
intrrS'ab of 8 to 12 hours 

A 5 per cent “stock'’ solution (equis-alcnt to SO mg of er>thro- 
m>cin base per cubic centimeter) first should be prepared by 
completely dissolving the equivalent of OJ Gm of eO'thromjcin 
base in 6 cc (or the equn-alenl of 1 Cm of base in 20 cc ) of 
either water for injection or 5 per cent dextrose solution liotomc 
sodiun chhrtde ioluttpn (nirrnal iaUne) or other inorganic sail 
solutions shou'd finer t>e uied ci o solirnt /or fre/aring the 5 ter 
tent "iloet" solution of fryihromycin laetobionote because they 
cause frecipnation of the ctlne ingredient at Shat eoneensrolien. 
In the dr>- form the salt is Mablc at ordinary- temperatures for 
prolonretl periods, the 5 per cent solution is stable for 2 weeks 
when stored in a refngerator 

For intravenous injection, the 5 per cent solution should be 
diluted with not fos than four volumes of either S per cent dextrose 
or isotonic lotSium thIorWc solution to make a final eoneentration 
cl not more than I ivr cent (equivalent to tO mg of erythrenyem 
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base per cubic ccnlimeter). Intravenous injection of the calculated 
dose should be given slowly over a period of not less than 5 minutes 
to avoid pain along the course of the vein; alternatively, the cal- 
culated intravenous dose may be administered by infusion by 
diluting this in 200 to 500 cc. of S per cent dextrose or isotonic 
sodium chloride solution 

For intramuscular injection, the 5 per cent "stock” solution is 
employed without further ddution. TTie calculated dose should be 
injected deeply into a large muscle with extreme care to avoid sub- 
cutaneous deposition. Pain follows intramuscular injection, but 
this has been associated only with transitory local irritation. A 
single intramuscular dose should not exceed 0 5 Gm , as a precau- 
tion against the production of tissue damage. 

Abbott Laboraiorits 

Powder Eryihrocin Leetab<«n«te: 10 and 30 cc. vials. Each via] 
contains the equivalent of 0 3 and 1 Gm , respectively, of erythro- 
mycin as the lactohionate salt. Preserved with 09 per cent benryl 
alcohol. 

ERYTHROMYCIN STEARATE.— Erylhrocli) Sleersle (ABBOTT)r- 
Etythromycln stearate Is the stearic acid salt of erythromycin, It 
usually contains some uncombined steanc acid. The structural 
formula of • w j 

PAyifeof •••«.■ • 

powder ha^ 

and practic . ' 

stearate dissolves in 100 cc of ether. 

Actions ond Uses.— Erythromycin stearate has the same actions 
and uses as erythromycin base. (Set the menogaph on erythro- 
mycin.) The stearate salt, when properly buffered, gives blood 
levels comparable to those obtained with the base. 

Dosos?. — Erythromycin stearate is administered orally. The 
dosage is expressed in terms of, and is identical with, the base. 
(See the monograph on erythromycin.) For children, the recom- 
mended dose is 4 S to 6.S mg of erythromycin base per kUegram 
(2 to 3 mg. per pound) of body weight, administered at 4-hour to 
6-hour intervals. 

Abbott Laboratdiuib 

Oral Suspension Eryfhrocin Stearate (ferfiofn’e): 60 CC bottles 
A flavored suspension containing 20 mg of erythromycin as ine 
stearate in each cubic centimeter. Preserved with 0 1 per ceni 
methylparaben and 0 02 per cent propylparaben. 

Filmfabi Eryihrocin Stearate: 0.1 and 0 2 Gm Each tablet con- 
tains the equivalent of 01 or 0 2 Gm. of erythromycin base. 

U S. trademark J90,749. 


Neomycin 

BACITRACIN-NEOMYCIN.— See the monograph in the section 
on antibiotic mixtures. 
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NEOMYCIN SULFATE-U S P.~Mvtlfr#drn SulfflJe (Upjohn} — 
"Neomycin Sulfate is the sulfate of an antjbactenal substance pro- 
duced by the growth of Strtpti>ntye»s fradiae Waksman. It contains 
an amount of neomycin sulfate equivalent to not less than 60 per 
cent of neomycin base, calculated on the dried basis” U3J* 
Hffical Properfiti . — Neomycin suifate occurs as white to slightly 
yeiiow crysuU or powder It ts cdoriest or practically cdorless and 
is hygroscopic Its solulions are dextrorotatory. One gram dissolves 
in about 1 ce of water It is very sfiiditty soluble in alcohol, and 
is insoluble in acetone, chloroform and ether 
Aefiont and tfiei —Neomycin sulfate is a polybasic compound, 
thermostable and soluble in water but insoluble in organic solvents 
It differs from other anttbacterial agents in that it is extremely 
stable and very active in albaime soluucn Neomyan Is not tn- 
activatrd by exudates, enrymes, jasiro-intfttinal secretions and 
by-products of digestion or bacterial growth The sulfate salt is 
stable in the dry state for at least 2 yean when stored at room 
temperature. Prepared solutions retain theif potency for at least 
I year at room tcffipcraiure. aUhough there may be a progressive 
deepening of color of solutions stored at room temperature or 
Pefrlgeration of neomycin solutions, therefore, is rreemmendrd. 

Niomjdn sulfate exhibits aetiMty acaimt a variety of gram- 
positive and pram-nrsative bactcru In the former group, ft appears 
to be more effective against staphslococei than streptococci. It has 
a wider antibacienal spectrum than baatracin, penitillm or strepto- 
mycin, and it is sometimes effective against rsrudomonas and 
Troieus tnfecilons Micro-orgstiisms resistant to neomycin have 
been demonstrated m vitro, but emergence of resistant strains ha.* 
not yet been observed clinically It may be effective against micro- 
organiims that have developed mi»tanfe to slrrpiomjeinr how- 
ever, the evidence thus far available does not justify the conclu- 
sion that neomycin suppresses the overgrowth of resistant bacterial 
variants It U not active ags{n«i fungi 
Neomycin sulfate is useful for topical application as a solution 
or rrlntment in the local treatment or prevention of su»certib!e 
Inietkions ol tfie iVin iml the eve. inclutJmi; jiyocmie or secondarily 
Infrotixl stalls derfnat«i»rs. impctieo. wounds, burns, ulcers Ivan- 
cose or trophic), cvn/unctmtis btrpbaniis ami sty (hordeolum) 
A Kilutian b conndcred superior to an ointment in treating trophic 
ulrers ami leeondaril.v infrclrd bums In severe or esttndve infec- 
lionv. local therapy *hould be supplemented with sulfonamides by 
mouth or (*enkiliin by sniection 

>Ner>m)ctn sulfate also is u'elul as an intestinal antbeptlc by oral 
adminlilratioil for suppr«*ion of the usual bacterial inhabitants 
of the colon in lurecry of the large bowel and anus Ilecausc ef its 
poor abvirptiun (mm the ga-tro-lntertiiul iricl. It rarely produces 
vy'ttTTiit aetioTi oi toslt elfects wbm adminl^let^ orally The small 
Iractlon abvoibed (about J per cent of the amount Irgnfed) is 
rapidly escreted in the urine, the remainder b etcfrird unchanged 
In the frees tiiviilrd total dail) oral do«ape not eicerdine 6 to 10 
Cm for I to 3 days prnivrrs blond levrii lower than the toxic 
Krum concentration of 0 7 mg per cubic centimeter Outgrowth 
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o{ nonpathogcnic yeasts usually follows reduction of the bacteria 
flora of the colon; Aerobacltr aerogenes may grow out about 12 
hours following the outgrowth of yeasts The effectiveness of neo- 
mycin is variable in suppresang organisms of the Clostridia group. 

Neom>cin sulfate is further useful parcnterally in solution for 
intramuscular Injection of hospltaliied patients for the treatment 
of serious systemic infections caused by gram-negative micro- 
organisms, particularly K. pneuntoruar, JJ. influenzae, P. vulgms or 
Ps. aeruginosa, and of urinary tract infections caused by Ps. aeru- 
ginosa, E. coU, P. vulgaris or A. aerogenes, when such infections 
ate resistant to other antibiotic and chemotherapeutic agents that 
arc less toxic parcnterally Its effectiveness against systemic staphy- 
lococci, or streptococcic or other gram-positive inieclions has not 
been established. 

Neomycin sulfate usually is well tolerated and is relatively non- 
iriitating for topical use It is reported to have a low index of 
sen'iliaation A mild laxative effea occurs with oral administra- 
tion Prolonged oral therapy may result in overgrowth of non- 
susccptible organisms— particularly Candida. If new infections 
caused by bacteria or fungi appear during therapy, ft may be 
advisab'c to discontinue the drug and/or institute appropriate 
measures to combat them Oral use as an intestinal disinfectant 
is contraindicated in the presence of obstruction 

Parenteral me should be restricted to intramuscular injection 
within specific dosage limits because of the danger of nephrotoxic 

and ototoxic effects that ma *• ' •* 

trations above 0 2 mg per 
Tested by mild albuminuri; 
pressed urinary output » 
discontinuance of the drug • 
auditory function of the ei 
that produced by streploro; 
tion, therefore, u necessary 


development oi these loxic euecis sue uune «i.u u.w,,/.. .... 
examined for evidence of renal impairment, and audiomefric tests 
should ba made for evidence of hearing impairment, prior to and 
during the course ol parenteral therapy with neomycin Auaio- 
metne tests are particularly important in patients with a hutory or 
previous streptomycin or dihydrostreptomycin therapy, ivnen aa- 
ministered m accordance with the dosage limits indicated, intra- 

- • «- — • — ~»«jce clinical signs of toxicity 

ction. 

•' » ,tered topically, orally for 

, tramuscuiarly for systemic 


For external use, it is applied as a solution 
per cubic centimeter or as an rtntment containing 5 rag. per gram 
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The solution is used for wet dressings, packs, irrigations or instilla- 
tion. Topical applications of the solution or ointment are made once 
or twice daily, using an amount sufficient to cover the affected 
region. 

For preoperative disinfection of the colon, the patient is placed 
on a low residue diet and, immediately following the administra- 
tion of a cathartic (unless otherwise contraindicated), is given an 
oral dose of 1 Gm every hour for four doses followed thereafter 
by 1 dm. every 4 hours for 24 to 72 hours prior to surgery. 
Administration of the antibiotic should not ertend beyond 72 hours. 
This amount usually produces four to eight bowel movements. 

For intramuscular injection, a solution containing 200 or 2S0 mg. 
per cubic centimeter is employed. The dosage is calculated on the 
basis of 10 to IS mg per kilogram of body weight per day, and 
should not exceed IS mg per kilogram or a total of more than 
1 Gm daily The total daily amount should be divided into four 
equal doses injected every 6 hours Intramuscular injection should 
not be continued for longer than 10 days and otherwise should be 
discontinued as soon as susceptible infections resutant to other less 
toxic forms of therapy are brought under control or are found to 
be resistant to neom>dn therapy. 

EU LiiLV & C0MPA.VY 

Olnlmefd Neemyelft Sulfate* 14 2, 28JS and 113 4 Cm. tubes. An 
ointment containing S mg of neomycin sulfate in each gram. 

Ophlhelmie Ointment Neemyein Sulfeie* 3 54 Cm. tubes. An oint- 
ment containing S mg of neomycin sulfate in each gram. 

Tiie UrjoiJN Compas-y 

Powder Myeifredm Sulfete: Vials containing 0.S Gm. of neomycin 
sulfate. 

Tablets Myelfradin Sulfate: 0$ Gm. 

U. S iredrmark 192,137. 

Oxytefrocyclinc (Tcrramycln) 

At present there is no chemical test for measuring oxytetracj'cline 
in the body fluids or (issues Ilen^, studies of its absorption, du- 


doses is satbfactory (or (he malnirnancc of adequate concentrations 
In the blood The aniibiotic arrears In crauhiom of racit of the 
organs of ammab which have been riven standard thenpeulic 
doses, and It is believed (hat it diflu-es Into celb Oij'tetncychne 
sometimes U deireled In the ipnal fluid following adminblration 
to normal ItKlividuab, portfcvlarl} if the taerJages are inflamed, 
it d.ffuses into pleural and abdominal fluids and passes the pU- 



154 SYSTEMIC ANTl-lNFECTIVES 


cental barrier easily. Iliph concentrations of a biologically active 
form arc cvcrctcd in the bile, stool and urine. There Is no evidence 
that renal dysfunction interferes with the excretion of oxytelra* 
cycline. Metabolic studies of the degradation of oxyietracycline in 
the body have not yet been ttpotied. 



HjC" "oh oh n(Ch,}, 


Phyiital Properfitt , — Oxytctracycline Is a dull yellow, odorless, 
slightly bitter crystalline powder h melis between 179 and 182* 
(with decomposition) It is soluble in acids and alUIis, very 
slightly soluble in acetone, alcohol, chloroform and water and 
practically insoluble in ether. 

AetJoni oflcf Oiei.— Oeylcirae>'cline is isolated from the elabors* 
tlon products of the actinomyccte, Streptomyces rimoius, when 
the micro-organism is grown on suuabic culture media. As the 
base, it is suitable for ora) administration for the same purposes 
as the more soluble oxytetracycline h>drcchlotide (See the general 
sialcmcnl on oxyteiracyefme and the monograph on oxyieiracychne 
hydrochloride } CHnieal studies of serum levels indicate that ab- 
sorption ot the base is approximately comparable to that of the 
hydrochloride after oral adminUtraticn of equal doses of either 
form Significant differences in side reactions have not been ob- 
served 

Dosoge. — Oxytctracycline, as the base, is administered^ in the 
same doses as specified for oxytetracyciinc hydrochloride, since the 
latter also is expressed in terms of the base See the monograph on 
oxyletracycUnc hydrochloride. 


Pfizer Lacoratories, DiYiston or Chas Pfizer & Compajiy, Inc. 

Pediatric Drops Terramycin; 1 Gm vials A powder with added 
flavoring for suspension in water to give a solution containing 
too mg. of oxytctracycline in each cubic centlmeier. 

Oral Suspension Terramycin; 1.5 Gm. vials. A powder with added 
flavoring for suspension in distilled water to give a solution con- 
taining 50 mg. of oxytctracycline in each cubic centimeter. 


Tablets Terramycin. SO mg , 0 1 and 0 25 Gm. 

U S trademark S77.SU4. 

OXYTETRACYCLINE HYDROCHLORlD£-U.S,P.— Terramycin Hy- 
drochloride (PriZEB). — Hydrochloride of 4'dimethylamino-l,4,43,s, 
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Sa,6,11.12a-octahydro-3,S,6,10,12,12a-heTahydroTy-6-niethyl-l,ll. 
dioxo-2-naphthacenecarboxamidc. The structural formula of oxy- 
telracyclme hydrochloride may be represented as follows. 


• HCl 


Phyvcel Pnptrfitt — Oxytetracycllne hydrochloride is a yellow, 
crystalline, odorless powder with a bitter taste It melts with 
decomposition between 190 and 194*. It b very soluble in water, 
soluble in alcohol, sparingly soluble in acetone, slightly soluble in 
chloroform and very slightly soluble in benzene and ether The 
pH of a 1 per cent solution of oxytetracycllne bydrochlonde b 
about 2.5 

AtHoni ond (/lei.-— Oxytetracycllne hydrochloride is baclenostatic 
or bactericidal, depending on its concentration In viUo, it u eKee- 
tivr asainst most strains of such common pathogens as beta* 
hemolytic streptococci, nonhemolytic streptococa, alpha-hemolytic 
streptococci, pneumococci, staphylococci, Baetertum (Escherichia) 
eoU, Atrobaeler aerogenes, Klebsiella pneumoniae. Bacillus subtUis 
and Hemophilus influenzae In embryonated eggs it kills rickettslae 
and certain large viruses 

..II. .. ...... I V I I... n ■ 


Oh o HO 0 

•C-NH* 
-OH 

HjC OH Oh NfCM,), 



monu. psittacoMs, acute trachoma, lymphogranuloma venereum^ 
nonspecific urethritis, beta-hemolytie streptococcic Infections: ba- 
cillary Infections caused by /I aerogtnts, B colt and K. pneu- 
moniae, bacillary dysentery, and unnary- tract infections produced 
by D. coll, A aerogents, staphylococci and streptococci. It b abo 
effective m acute lary ngotracheobronchitis, acute infectious croup 
(nondiphtheriticl, arute bronchitis and bronchiolitis, otitis media 
and mastoiditis (with or without surgical therapy, in accordance 


rheal ophthalmia (penicillin b ordtnanly the antibiotic of choice, 
but oxytrtraochne ii uwlul in patients who are allergic to peni* 
ciltin) Ovytetrarychne is cRccuve in certain stages of syphilis 
(a u'C of particular Import in patients allergic to pcnidllin, but its 
value reUtht to that of peniallin is a question requiring further 
study) and also in chancroid, granuloma inguinale and yaws (re< 
suits in yaws appear to be equal to those obUInrd with penicillin). 
In Infections caused bv meningococci, spiroehetes (includirg \in- 
cent'i infection in addition to the fpirochttal dreases already men* 
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tioned) and Clostridium wetckn, oxytctracycline is efffcthe but 
penicillin is still the antibiotic of choice (except in patients allergic 
to pcnicillm) In infections produced by Micrococcus pyogenes 
(’5/fl^/iy/<jeocci/i aureus). Streptococcus jecaUs and other spedes 


suiiunainiuey in Rieinrigiits caused uy Itemophuus tnjiuenzae. ijxy- 
tetracycline hydrochloride is highly effecth'e in the local treatment 
of s’agmftis produced by Trichomonas vaginaUs. It is asefal also 
in staphylococcic and pncumococcic infections, in brucello'Ls in 
infections caused by species of Shwella and in bacterial endocarditis 
produced by susceptible strains of gram-positive or gram-negative 
bacteria. 

Ocytciracycline may be used for the suppression of the colonic 
bacterial flora as a preoperafivc and postoperative prophylactic 
measure in surgery- of the large bowel It also has proved effective 
in the prophylaxis and treatment of puerperal sepsis 

Oxyletnicyclinc is eflective against only some strains of Proteus 
t'alffijrij and Pseudomonas oeruginoso and should not be used ta 
systemic infections produced by these organisms unless sensitivity 
tests have demonstrated probable effectiveness. Clinical reports 
indicate that oxytetracycline is a beneficial therapeutic agent ^ 
the treatment of whooping cough, particularly svhen given In the 
prcparoxysmal stage ol the disease It is of limited value in typhoid 
fever, and its u<efulness m other infections caused by species of 
Salmonella remains to be determined by further study. 

Oxytetracycline is useful in conjunction with streptomycin in iho 
chemotherapy of tubereufosis, to delay the emergence ol microbial 
resistance to streptomycin in patients unable to tolerate, or infected 
with organisms resistant to, aminosalicylic acid or isoniazfd. 

For systemic dutnbution. this antibiotic usually is administered 
orally but may be administered intravenously or mlraiauscularly 
to patients unable to take it by mouth In such cases, the intra- 
venous route, particularly, fa indicated in the treatment of 
lions so fulminating as to call for immediate high antibiotic levels 
in the blood and tissues (notably in peritonitis), and the intra- 
muscular route fa appropriate in the treatment of infections not ol 
such urgency Tarcnteral therapy should be supplanted by oral 

cent 
may 
'•ons 

(particularly'lesions not penetrated by the blood ; 
useful for instillation of the urethra in the loc 
chronic nonspecific urethritis Also in suitably buffc 
antibiotic may be used locally in the eye against a j 
viral iniections, such as inclusion conjunctivitis, folj 


.|der with ai/oi 
i solutioijn, the 
Ineter. ,( ocular 

I .•onjunt^^' 



ANUBJOTICS (57 


Dojoje. — ^The tlosase o( otylctrac>cline hydrochloride required 
for an optimal effect varies in accordance with the seventy, re- 
sponse and susceptibiiity of the particular infection In the average 
adult, the sugge‘ted minimum daily dose for oral administration is 
J Gm Higher daily doses {2 Cm or more) may be required in 
severe infections or in patients who do not respond rapidly to 
lower dosages As much as 4 Cm daily is absorbed and to-lerated 
well in the trealmenl of patients with very severe inicctions The 
total daily dose should be administered in four equal portions given 
at 6-hour intervals Administration with cold milk or a light meal 
helps to increase upper caslro-mtestmal tract tolerance The total 
dai!> dose for children u propoitionatelv less than for adults In 
severe infections in children, 25 to 40 me per kilogram {IIS lo 
18 mg per pound) of body weight daily should be adequate 
To delay the emerpepce ol microbial lesi'lancc to streptomycin 
in the therapy of tubercutosiv otytetracyciine is administered 
orally in a dosage of 1 Gm duly to replace aminosalicylic acid, 
isoniazid or other antituberculosis agents in palicnU unable to 
tolerate these druw or infeeicd -with orpanisms tcsi<tant to them 
As a guide to therapy, the high urinary and intestinal tenten- 
trations of the antibioilc foSIOMing oral administration and its 
stability in the body fluids should be taken into consideration 
Duration of therapy should be for at least 24 to 4S hours after 
symptoms and fever have subsided 
Certain ducates are treated in courses, such as tO days tor intes- 
tinal amebiasis and 7 days for pmworm infestation; bacterial 
endocarditis requires therapy for 6 to 8 weeks or longer, the dura. 
(Ion of treatment being guided by bacteriologie and clinical te- 
si>on<e with appropriate (olloiv -up observations A dost of 1 Cm, 
administered In two 05 Cm portions at 6-ho«r interval*, Is suffi. 
cient to cure 98 per cent of acute gonococcal Infections In primary 
and secondary syphilis, t to J Gm daily by mouth In divided 
doses (or 8 to 15 days has given good result* 

The •pffiall) con«tituted prepantion for intravenous adtninls- 
Iralion is dissolved in iienic distilled water. i<ctonic saline sojutiort 
or S per cent lieslrose solution and further diluted wuh the solvent 
so that the final volume (containing 025 or 05 Cm of oayietra- 
cyclifle) iv at feast l(X> cc The solution should be administejetl at 
% rate not evceeding 100 <c per S minutes In adults, 0 5 to S Gm 
daily, adminutered imravenously in divided doses at IJ-kour inter- 
vals, should be adequate for the treatment of most acute infections, 
and ■ dost nf 2 Gm dad) sboufei not be cvcceded In teverr infec- 
tions hor children, 10 lo 20 mg per kitogram (4 S to 9 rnig per 
(sound) ot body weight dailv In this route Is generally adrejuate 
The tpecUlly eoR'tituled preivaraiKis for fntnmuscular admin- 
btntnm iv dwvsKed In sterile distilled water or rvoienic uUne la 
yield a solution dial contains <0 mg each of oaytettaeyeUne and 
matnrvium thloruie together with 2 per cent prceaine hidrcKhlo- 
fide Not more than 2 cc oi »Ms solution shouM (•e injected into 
a Sivrn die at one lime ^vr the treatrscni oi moit acute iniectlons 
©t rsiU or moderate sevemv, the intramuscular dosage ii 02 to 
OJ Gm daily, iniectrd in disitlof doses <t( 01 Gm at 8'hovxr to 



158 SYSTEMIC ANTl-lNFECTWES 


12-hour inter\-als._ This intramuscular dosage provides about the 
same blood and tissue levels as 1 to 2 Gm. per day given orally. 
Parenteral administration, wheUier intravenous or intramuscu- 
lar, should be employed only when the oral route is not feasible 
and should be supplanted by oral administration as soon as 
practicable. 

For local therapy of susceptible ocular infections, the specially 
constituted preparation for ophthalmic use is dissolved in sterde 
distilled water to yield a 05 pet cent setution (S mg. per cubic 
centimeter) One or two drops of this solution is instilled into the 
conjunctival sac four to six times dally. A 2.5 per cent solution 
(2S mg per cubic centimeter in normal saline) of the preparation 
specially constituted for intravenous administration may be used 

by direct injection < ' 

infection; for local 

of this solution is , , 

minutes, cither daily or every other day, for a total of not more 
than seven instillations 

PnjER Labobatorics, Divisiok of CiiAS Pfizer 1 Compasv, Ivc. 

Capsules Terramyeln Hydrochloride: SO, 100 and 250 mg Each 
capsule contains the equivalent of 50, 100 or 250 mg , respectively, 
of oxytetracyclme as the hydrocblonde. 

Torramyein HydrecKloride ffn/roveftoui): Vials containing the 
equivalent of 0 25 and 0 5 Gm of oxj tetracycline as the hydro- 
chloride. Buffered with 1 and 2 Cm of ascorbic acid, respectively. 

Terramyefo Hydrochloride with Magnesium Chterida 5% and Pro- 
ealrie Hyoroehlerida 2% (hfrcMufeahf)’ 0 cc. vials. IV'heJl diluted 
with 2 1 cc of sterile aqueous diluent each cubic centimeter con- 
tains 50 mg of oxytetracyclme as the hydrochloride vvUh 50 mg 
of magnesium chloride he.xahjdraie and 20 mg. of procaine hydro- 
chloride. 

Ophthalmic Solution Tarramycin Hydrochloride: Bottles contain- 
ing the equivalent of 25 mg. of oxytetracycline as the hydrochlonde 
with 62.5 mg. of sodium chloride Buffered with 25 mg of sodium 
borate. To be diluted with 5 cc. of distilled w'ater 

Oral Drops Terramycin Hydrochloride: 10 CC. dropper boUles. A 
flavored alcohol solution containing the equivalent of 0 2 Cm ot 
oxyletracycflne as the hydrochloride in each cubic centimcl« UP* 
proximately 50 mg in each nine drops). Ihc oxytetracyclme hydro- 
chloride and diluent arc packaged together in separate container 
to be mixed before using 
U. S patent 2,516.030 U. S. uadcwarl. 577.504 
OXYTETRACYCLINE-POLYMYXIN 8,--See the monograph in the 
section on antibiotic mixtures. 


Penicillin 


Penicillin Is an antibiotic substance, existing in several 
that is derived from certain species of molds belonging to tne ge 
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PeniciDium by CTtraction of caJlure grown on special media. The 
various forms of penicillin, so far Isolated, have been designated as 
F, G, K, O and X. 

Amorphous mixtures formerly were emplo>cd widely in the form 
of their sodium or calcium sails Crystalline pr^aralions of greater 
purity and stability, containing more than one kind of pcniaUm or 
containing cliiefly penicillin G as cither (be sodtum or potassium 
salt, are now used m the majonty of instances Penicillin O is 
allylmercaptomethjl penicillin produced by growing the mold in a 
medium containing a]I}}»iercaptoacetic and 

renicillin mixtures lor parenteral or oral use are limited by the 
Food and Drug Administration to a content of not more than 
30 per cent of pemciUm K. Topical forms are not restricted as to 
content Crystalline penicillin is defined by the Food and Drug 
Administration as the hcat-stablc crystalline (sodium or potassium) 
salt of one or more hinds of penicillin, it mu<l be capable of nitb' 
standing exposure to 100* lor 4 days Amorphous and crystalljnc 
mixtures are required to base a potenej- of not less than 500 units 
per milligram Crystalline preparations designated as Crystalline 
Penicillin G are required to contain 90 per cent of G, determmetl 
by the N-elh>lpiperidine method, the sodium salt to have a potency 
of not less than 1,500 units per milligram, the potassium salt a 
potency of not less than l,4Ji units per milligram One unit Is 
defined as the pcnicillm activity contained m 0 6 meg o( the Food 
and Drug Administration master standard and is approximately 
equivalent to the original Oxford unit. Potency is assayed by 
bactenologic testing against a strain of Siaphyloceecus oureu: or 
other suitable organism. 


plete absorption from the gastro-mtestinal tract This means that 
a considerable amount of penicillin may be excreted in the stool 
This observation coupled Mith those that show that penicillin, 
except in the form of the complex salt benzathine penicillin G, is 
destroyed by gastric juice in the stomach and by peniciIJinase pro- 
duced by many strains of E coU fn the large bouel, make it clear 
that the administration of penicillin by the oral route is an uncer- 
lain therapeutic procedure 

When aqueous solutions of crystalline pcniaihn C are adminis- 
tered by the intravenous route, peak concentrations are reached 
in the blood in a few minutes, and then the blood levels begin to 
{jH Following intramuscular injection, maximal concentrations are 
reached in 30 to 60 minutes Subcutaneous injections are absorbed 
at a more variable rate, but peak concentrations generally arc 
reached in about 60 minutes Following (he injection of penicillin 
by any of these routes, maximal concer^rations are reached quicklv , 
and the blood level of the antibiotic falls rapidly if renal function 
IS normal Only traces may be found nithin 3 or 4 hours after 
injection For this reason, a J-bour schedule ordinarily has been 
advued for intramuscular administration of crystalline penicillin 0, 
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and 2-hour schedule! seem advisable in the frcafraent of cerUfn 
patients. 

Penicillin given by inhalation is absorbed rapidly and curves ot 
its concentration in the blood resemble those obscrvvd following 
intramuscular injection S>stem)c diffusion of crystalline penicillin 
adminialcrcd by the intrathecal, intrapleural or intrapencardial 
routes is much sloucr, and easily detectable quantities oi the anti- 
biotic may be found in the spinal, pleural or pericardial fluid ior 
12 10 24 hours alter single dose: fhis is aiso true uhen penicillin 
« injected into synovial raviUes, bat apparent)}' h net the case 
when it IS injected Into the peritoneal cavity, from which it is 
absorbed rapidly. Some diffusion into the blood may occur after 
intranasal instillation of penicillin, anil small amounts are ab- 
sorbed from 0011.-110 other mucous membranes. 

Penicillin is therapeutically active sshen it combines with the 
albumin fraction of plasma proteins, it is not known whether ibis 


readily into ascitic fluids, where it reaches concentrations com- 
parable to those in the blood. It passes easily from maternal to 
ietal blood, and detectable quantities are found in the amaiotic 


tributed in quantities corresponding to the content ol catraceliuiar 
water. 

If renal (unction is normal. 90 to 100 per cent of crj-staliine 
penicillin G and its degradation products may be found m the 
urine svithin a few hours alter a single intramuscular dose. Jl U 
important for ■ 
excreted in the 
aclhc, while tb 
Penicillin also i 
IS e-xcreted in i 
sweat, milk or 

dropsy or impaired renal function, excretion ol pcnicJiJui 
tarded If renal function is impaired severely, as in patients xxnln 
anuria, penicillin accumulates in the bfood, but the concentration 
drops rapidly as soon as theanuria is rciiexed Acute 
tiens in man from the accumulation of penicillin in the blood 


have never been reported. , 

Because penicillin is excreted rapidly by the kidneys by complete 
clearance, in a manner simifar to that of iodopyraect or amino- 
hippuric acid, numerous attempts have been made to decrease iw 
rate of excretion. Icdopyracet injection, p-aminobenroic acid, 
P-aminohippuric acid and other substances have been used jor 
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this purpose. The roost praetical compound has been probenecid, 
which inhibits reversibly a renal tubular transport mechanism by 
which penicillin is excreted, thus prolonging retention of penicillin 
in the blood and permitting easier maintenance of therapeutic con- 
centrations in the plasma of the antibiotic. To achieve thb effect, 
probenecid must he given concomiiantiy with pcniciilin in small 
oral doses administered at 6-hour to 8-hour intervals. Drug sensi- 
tivity to probenecid has been reported 

Probably the most widely used method for producing sustained 
concentrations of penicillm in the blood and urine is injection of 
preparations of small particulate piocaine penicillin G. The water- 
solubility of this salt of penicillin is about 0 7 per cent, and follow- 
ing the intramuscuhr injection of 300,000 units of suitable water 
suspension, detectable concentrations of penicillin are found in the 
blood of most subjects for at least 8 to 12 hours. In tests on human 
subjects, urine concentrations of penicillin lasted as long as 72 hours 
after single intramuscular injections of 300,000 units of procaine 
penicillin. Detectable amounts of penicillin are found m the blood 
of test subjects for at least 60 hours after the injection of 300,000 
units of procaine pemciihn suspended in peanut or sesame oil to 
which 2 per cent aluminum monostearate has been added. Further- 
more, preparations of aluminum pemallinate suspended in peanut 
oil produce the same type of sustained concentrations of penicillin 
In the blood. Excretion of the antibiotic in the urine continues for 
a number of days after intramuscular injection of either of the 
latter two preparations Physicians should V-cep in mind that prepa- 
rations of small particulate crystalline procaine penicillin G are to 
be used when it seems desirable to prolong a given effective peni- 
cillin level. Increased dosage of procaine penicillin m aqueous sus- 
pension may increase the magnitude of penicillin concentration as 
well as prolong the penicillin effect. 

Pcnici?/in /or /nfia/afion — Pcmcitim liquid aerosol or dust may 
be inhaled through the nose or mouth for apphcation of the drug 
to the respiratory tract as an adjunct m the treatment of in- 
fections encountered in sinusitis, laryngitis, tracheobronchitis, 
bronchiectasis, bronchial asthma and lung abscess. This route is 
of value when continued systemic administration is not feasible or 
when it IS desired, m conjunction with systemic therapy, to pro* 
ducc a higher concentration of the drug at the site of infection. 
Inhalation should not be employed in lieu of adequate systemic 
therapy for acute infections In sinus infection it ^ould be em- 
ployed only when negative pressure can be produced intermit- 
tently. Soluble aerosol penicillin produces therapeutic blood levels 
that may be adequate for the treatment of chronic pulmonary 
infections susceptible to the drug Only penicillin mist is suitable 
for the supportive treatment of lung abscess Dust penicillin is 
not recommended for adjunctive inhalation therapy of lung ab- 
scess or for the treatment of nasal, pharyngeal or oral infections 
The possibility of sensitivity to penicillin neces'itates special 
caution in the use of inhalation therapy, particularly in patients 
with asthma or history of allergy Because of the physical effect 
of dust, this form of pemciUm u more likely to produce broncho- 
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spasm than is aerosol peniciirm. If dust is used, however, particles 
of 20 to 40 n ate preferable to smaller particles since they have 
less tendency to cause bronchospasra or to be lost through ex* 
halation. Dust penicillin produces sort throat and other local 
reactions in the mouth ollener than aerosol penicillin, but its 
greater convenience for short pc*tods of therapy, particularly in 
ambulant patients, makes it useful for the management of certain 
chronic infections Dust penicillin, because of its tendency to induce 
bronchospasm, should be employed in infectious asthma only in 
carefully selected patients, and should not be employed in the 
presence of pulmonary emphysema or fibrosis 

Dosage— As an aerosol, 1 to 2 cc, of a solution containing 
25,000 to 50,000 units of pcntciHin per cubic centimeter may be 
nebulized and inhaled every 3 to 4 hours As a dust, 100,000 units 
art inhaled one to three limes daily by means of a suitable device. 
Inhalation of dust penicillin over a long period increases untoward 
reactions attributable to contact of the drug with the mucous 
membranes of the throat and mouth 

Aenicil/ifl for Orof or Sublhfoof Admhitfrof)o />. — Penicillin G or 

0 may be administered orally. However, because the drug is 
inactivated partially by the gastric juice and by certain bacterial 
eniymes in the lower bowel, it is necessary to use large amounts 
to achieve significant blood levels. Furthermore, absorption from 
the gastto-intesiina! tract is irregular, hence oral administration 
requites doses of approximately five times the amount usually 
TecoBVRiended for Injection Oral doses should be given between 
meals, preferably buffered with a suitable antacid such as sodium 
citrate, dihydroxy aluminum aminoacetate or aluminum hydroxide, 
although this may be unnecessary svith crystalline products pre- 
pared in a suitable physical state or with tablets of aluminum 
penicillin. Soluble pemcillin salts also may be added to the milic 
formulas of infants 

Soluble forms arc also suitable for sublingual administration 
to persons who have difficulty m swallowing tablet forms. How- 
ever, oral administration of peiuciHm G or 0 is recommended only 
in special instances. 

In order to secure effective blood levels of penicillin by the oral 
route over a more protracted period of time, special esters of penial- 
lin are being utilized or ptolwnedd is administered simultaneously. 

Dosage — Potassium penicsHin G or O or aluminum penfciWin 

may be administered orally *' 

in general the dosage vari ■ ' * 

infection, but oral admhisf 

be reserved for less severe ' . , i/, 

without bacteremia, pneumococcal infections, or minor stapnjw- 
coccal infections without bacteremia, an initial dose of 
units followed by 100,000 units every 3 hours is recommenoea. 

f ' * • • • 

I- • * , . ' 

1 • 

for i or 2 days, or 500,000 units every 6 hours for three doses. 
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PenicWfifl lot in/ee^on lor frompf Action . — ^The calcium, potas< 
slum or sodium salts of pcnidlUn G and the potassium salt of 
penicillin 0 may be dissolved in sterile, pyrogen^free distilled 
water, isotonic solution of sodium chloride or S per cent dextrose 
solution in concentrations of 10,000 to 1(X3,000 units per cubic 
centimeter. Injections may be made subcutaneously, intramuscu* 
latly oe Intravenously. The last route »s used only for continuous 
infusion of concentrations of 2S to 50 units per cubic centimeter 
at the rate of 5,000 to 10,000 units per hour Because of the rapid 
excretion of aqueous solutions of pemcillm. injections must be 
repeated every 5 or 4 hours to maintain therapeutic blood levels. 

In severe infections, continuous intravenous infusion of a solu* 
lion containing 25 to SO units per cubic centimeter should be 
administered at a uniform rate of 5,000 to 10,000 units pet hour 
In the penicillm-susceptibie infections, with or without bacter> 
emia, the average dosage is 500,000 to 600,000 units per 24-hour 
period, in chronic pyogenic infecuons, as an adjunct to surgical 
treatment, the dosage should be 50,000 to 100,000 units every 6 
hours, in acute gonorrhea, 25,000 units may be given to hospital- 
ired patients every 3 hours 

In mcntngitb, endocarditis and infections complicated by abscess 
formation or involving serous cavities, parenteral administration 
should be continued until blood cultures become negative or the 
acute condition is controlled Consideration then may be given to 
the use of other modes of administering penicillin. In the pro- 
phylaxis of subacute bacterial endocarditis a minimum of 600,000 
units daily should be employed In the treatment of meningitis. 


concentration and amounts indicated above. 

Large single doses of 250,000 uuts or more of aqueous crystalline 
penicillin administered intramuscularly once every 12 hours are 
adequate in uncomplicated pncumococuc pneumonia, but the 
shorter dosage interval is preferred when less susceptible infections 
are treated 

fentcf/firt lot Injtction lor Pro/onjed Action — Blood levels of 
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pcnkilHn C may be prolonged beyond the 3-hout or 4-hour period 
by various means. Vehicles that delay absorption, such as a mix- 
ture of a vegetable oil and 2 per cent aluminum monoslearate, 
allow penicillin to be absorbed slowly from an intramuscular 
"depot.” Various insoluble salts or esters of penicillin G such as 
procaine in aqueous suspension, vegetable oil or oil and 2 pet cent 
aluminum monostearate now art used chiefly for this purpose. 
Excretion may be delayed by the simultaneous administration of 
renal blocking agents such as /^-aminohippuric acid or probenecid. 

Procaine pentcillin G in oil may be us^ in most conditions for 
which aqueous penicillin solutions arc suitable, and are particularly 
adaptable to the treatment of ambulatory patients or patients nho 
arc treated in their homes. A single dose of 300,000 units once 
every 24 hours usually suffices for oidinarj* Infections caused by 
penicillin-susceptible organiims. Severe fulminatins infections, in- 
cluding bacterial endocarditis, should be treated nith doses of 
600,000 units given once or twice daily. 


ALUMINUM PENICILIIN. — Aluminum penicillin is the trivalent 
aluminum salt of an antibiotic substance or substances produced 
by groVilh of the molds PrniciWium notatum or PenieiUitim eftrysO’ 
genum. The structural formula of aluminum penidlUa G may be 
represented as foUo\ss: 




Os * II I — ■ I / C.rO* 


0 * 


fAyti'eof Aluminum penicillin is a light yellow powder 

having a characteristic odor and taste The approximate amount 
that dissolves at 25* in water to give 100 cc. of solution is 0 4 Gm. 

Aef/ons. Oit% ond Ooioje.— Sec the general statement on peni- 
aliin under Pcnicillm for Oral or Sublingual Administration. 


HvNsox, WtSTCon 4 Durwixc, Ixc. 

Tabi#h Aluminum Pirtkiilln: SOfiOO units, with sodium betuoatc 
Q^ Gm. 

U. S. patent 2,530,372. 


BENZATHINE PENICILLIN G-U.S.P.— .BiclUin (WvtTn) .— Perms* 
pen (PmxB) ~N,N'-dibenzyleibylencdi3mine dipemcilUn G-- 
%cnzathine Pmicillin G contaim not less than 85 per cent and 
not less than J,050 unils per mg of Iota! penicillins as bcnia^mj 
penicillin G It conforms to the regulations of the federal Eooa 
and Drug Administration concerning certification of anlibioiw 
drugs." VJSJ*. The structural formula of beniatbine penicUuo o 
may be represented as follows. 


2 ^ 

\r=/ 0=' N , 


I 


CH, CH, 
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Phytkal ftoperilet. — Benzathine penicillin G Is a white, odorless, 
crystalline powder. Its saturated solution is slightly acid or is 
neutral to litmus, having a pll of 5J to 7.5. One gram dissolves 
in about 2,500 cc, of water and in about 1,000 cc. of alcohol. 

Acfloni ond Uttt. — Benzathine penicillin G is a complex salt of 
penicillin. U has relatively low solubility in water and exhibits 
somewhat more prolonged action than more soluble salts of the 


ministered in adequate doses at 6-hour to 8-hour intervals By the 
intramuscular route, a single injection produces an effective blood 
level for 1 to 4 weeks or longer, depending on the size o/ the dose. 

Benzathine penicillin G is indicated for the prevention or treat- 
ment of infections susceptibfe to therapy with penicilfm and, in 


Following oral administration loose stools have been observed 


injection as an aqueous suspension. 


every 8 hours In the acute phase of pneumococcic infections 
(except meninsitls) or in streptococcic pneumonia, an initial injec- 
tion of 600,000 units of a potassium penicillin C preparation may 
be stipplcmenled hy the oral administration of 200,000 to 300,000 
units every 6 to 8 hours, until temperature has remained normal 
for at least 48 hours. Intramuscular injection of 600,000 units can 
be used to initiate therapy of pneumococcic and nonhemolytic 
streptococcic infections without bacteremia, which may be followed 
by oral administration of 300,000 umlj every 8 hours. If bacteremia 
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is present, the oral dose should be increased to 600,000 units or 
parenteral therapy should be substituted. An injection of 600,000 
units every other day should be used in severe infections. In 
hemolytic streptococcic Infections without bacteremia, 200,000 to 

300.000 units orally everj* 6 to 8 hours for at least 7 days is recom- 
mended; with bacteremia, an initial injection of 600,000 units 
should be given, supplemented b> oral doses of 200,000 units every 
8 hours. In staphjlococdc infections without bacteremia, an oral 
dose of 300,000 units every 6 to 8 hours may be tried, but if 
ineffective, parenteral therapy should be substituted When any 
complication or bacteremia is present in staphylococcic infections, 
parenteral therapy only should be used Susceptible staphylococcic 
infections may be treated with a dose of 1 2 million units, repeated 
in 48 to 72 hours if required 

Intramuscular injection of a single dose of 600,000 units is recom- 
mended as a preventive measure I day prior to tonsillectomy, tooth 
extraction or other mmor surgical procedures in patients with a 
history of rheumatic fever and rheumatic or congenital heart dis- 
ease In the prevention of recurrent rheumatic fever, injection of 

600.000 units every 2 weeks or 1 2 rmtUun units every 4 weeks is 
recommended. This dosage eliminates the streptococcic carrier state 
in most persons. In acute beta hemoljtic streptococcic infections, 
a single intramuscular dose of 600,000 units is usually sufficient. In 
acute gonorrheal urethritis, a single dose of 300,000 units intra- 
muscularly is adequate to effect a cure in most cases. When gonor- 
rheal urethritis is complicated rvith a suspected primary lesion of 


monthly intervals for 3 months In gonorrheal complications, re- 
peated injections are rarely, if ever, necessary In gonorrhea com- 
plicated by suspected primary syphilis, an injection of 1.2 million 
units may be expected to eradicate or abort syphilitic Infection. 

PrizER Laboratories, Division of Ciias Pfizer S Company, Inc. 

Orel Suspension Permepen; 60 cc bottles. A suspension contain- 
ing 60,000 units of benzathine jJemcilUn G in each cubic centimeter. 
Buffered with sodium citrate. Preserved with 0 016 per cent pro- 
pylparaben and 0 09 per cent methylparaben. 

Aqueous Suipenilort Permopen: 1 cc. Steraject partridges Each 
cartridge contains 600,000 units of benzathine penicillin G in eacn 
cubic centimeter Preserved with 001 per cent propylparaben ana 
0 12 per cent methylparaben. Packaged with 10 sterile hypodermic 
needles. 


Wyeth Laboratories, Inc. 

Suspension Biciiiln fOrof); 60 tt. bottles. A flavored 
containing 30,000 or 60,000 uniU of benzathine penicillin U in eac 
cubic centimeter. Buffered with OS per cent sodium citrate an 
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preserved with 012 per cent methyJparaben, 0 014 per cent pro- 
pylparaben and 0 625 per cent sodium benzoate 

Aqueoui Sutpenslon Btciiiin ffn/ec/iooj; 1 cc. Tubex cartridges. 
A suspension containing 600,000 units o! benzathine penicillin C in 
each cartridge. iiuHet^ with 0 5 per cent sodium citrate and 
preserved with 0 09 per cent mcthylparaben and 0 01 per cent 
propj Iparabcn. 

10 cc vials A suspension containing 300,000 units of benzathine 
pemcillin G in each cubic centimeter. Buffered with 1 per cent 
sodium citrate and preserved with 0 12 pet cent mcthylparaben and 
0 014 per cent propylparaben. 

TabUti Biclllin: 100,000 and 200,000 units 

U S patent 2,S27,49) U S irademarV $49,161. 

HYDRABAMINE PENICILLIN G. — Compocillin (Abbott).— 
Hydrabamine penicillin C is a mixture of crystalline penicillin G 
salts consisting chiefly of the salt of N,N’-bis-(dehydroabietyl) 
ethylenediamine, uith smaller amounts of the salts of the dihydro* 
and letrahydro-denvatives The structural formula of hydrabamine 
penicillin G may be represented as follows. 



Fhfii<al Preperfiti — ^Hydrabamine penicillin G is a white powder 
that Is practically odorless. It » practically insoluble in water and 
alcohol and slightly soluble in chloroform. 

Aefions ond Oics. — Hydrabamine penicillin G, a water-insoluble 
dipeniciUm compound salt of a rosm amine base, is useful in the 


tions and to patients with a history of rheumatic fever or rheu- 
matic heart disease As with other penicillin compounds, it is of 
no value for the treatment or prevention of the common cold or 
influenza Given orally, hydrabamine penicillin G promptly pro- 
duces satisfactory penicilhn blood levels when administered in 
doses of 300,000 to 600,000 units at 6-hour intervals. After 6 
hours, the blood level produced by similar single oral doses falls 
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following: oral administration of 600,000 unit doses are approxl* 
matcly twice those obtained with 300,000 unit doses. Animal 
studies indicate that the hydrabamlne base portion of the com- 
pound Is unabsotbed chicQy when given by the oral route; up to 
90 per cent is recovered in the fcccs with Jess than 1 per cent 
found in the urine. Fecal excretion of the base is not influenced 
significantly by the normal intestiml flora. 

Hydrabamine penicilhn G has about the same toxicity In ani- 
mals as benrathine penicillin G. Chronic toxicity studies in animals 
with doses lar in excess of those recommended for human beings 
have not disclosed hematological or other abnormalities. Clinically, 
looseness of stools has been observed as a rare side effect and 
urticaria has been attributed to (he drug Physicians should be 
alert to the possibility of allergic reactions, stomatitis or monilial 
infection of the gastro-intestinal tract. As with other penicillin 
-j, be controlled svith antihistamine 

Jr when there arc monilial com- 
, ... continued, 

in C is administered orally for 

• ■ ' 

ng 

• • • • I ■ • ' to 

• • in- 

tinuous proph} taxis in rheumatic fever, approximately 300,000 
units orally once or twice daily is suggested, patients with strepto- 
coccal infections who have had rheumatic fever or show signs of 
rheumatic heart disease should recede a total of SOO.OOO to 
l,20QA3O units per day (a smaller amount for children; larger 
for adults) in four divided doses for the first 5 days, and ACO.CCO 
to 750,000 units per day in three divided doses for the second 
5 days. The entire lO-day treatment should be administered to 
such patients even though fever or symptoms disappear before 
the end of this period. 

Adcott Laboratories 

Oral Suipention Compocillin: 60 cc. bottles A suspension con- 
taining 60,000 units pi hydrabamine penicillin C in each cubic 
centimeter. Preserved wdth 0015 per cent propylparaben and 0.135 
per cent methylparaben 

POTASSIUM PENICllLIN G-U.S.P.— Benxyl Penicillin Potas- 
sium. — Penicillin C Potassium — "Potassium Penicillin C contains 
not less than *85 per cent of CicHjtKNcO^S and not less than 
90 per cent of total pcnici/lins calculated as pofass/um pciyciUtn 
G " i/JJ'. The structural formula of potassium penicilhn G may 
be represented as follows; 




•CHjC'NM 
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P/ivifcal Proner/zes.— Potassium penicilhn G ocimrs as 
or wK? crystals, or as a white to slightly yellow, crystalhne 
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powder. It is odorless or practically so and is moderately hygro- 
scopic. Its solutions arc dextrorotatory. It is decomposed by pro- 
longed exposure to temperatures of about 100“, moisture accelerat- 
ing decomposition Its solutions deteriorate at room temperature, 
but solutions stored ^low 15* remain stable for ses’cral days It is 
not appreciably aftecled by air or by light. It is inactivated rapidly 
by acids and by alkali hydroxides Its activity is destroyed also 
by oxiduing agents. Potassium peniciltin G is very soluble in water, 
in saline T S and in dextrose solutions It is moderately soluble in 
alcohol but is inactivated by this solvent, by glycerin and by many 
other alcohols 

Ac/ions 'and Uw . — Potassium penicillin G is chiefly eflective 
against gram-positive bacteria, particularly against streptococcic, 
pneumococcic and clostridial infections but also against gram- 


be used for this purpose However, the convalescent carrier state 
may be shortened by the concomitant use of adequate amounts of 
antitoxin and at least 240,000 units of pota.'sium penicillin G per 
day for not less than 12 days during the active clinical phase of 
diphtheria Potassium penictlbn G is of little value m mixed infee- 


reaelion 

Dosage. — See the general statement on penicillin under Penicillin 
for Inhalation, Penicillin for Oral or Subtingual Administration and 
Penicillin for Injection for Prompt Action. 

AaaoTT LABOKAToaics 

Potflsiium Penicillin G* 100,000, lOOfiOO, 500,000, 1,000,000 and 
5,000,000 unit vials 




i70 SYSTEMIC ANTMNFfCr/VES 


Oulcet TabUh Po^auJum G (Bofftred): 50,000 and 

100,000 utviu. Buffered with calcium carbonale. 

V. S. trtdtmirk 5(J0,S2? (Dukct), 

TabUh Pclaijlum PanleiUSa G (Sttifered): SOfiOO, lOOfiOO, 200,- 
000, 250,000 and 500,CCO units. Buffered with calcium czrbonsle. 

Powd*f*d PoUistum Panltdlin G; 100.000 units in sifter cartridges 
tor use In Acrohalor. 

U S. trademark SZ9,568 (Acrohalor). 

S«lub{« Tabith Pofanium Paiticiilin G; 50,000, IOO,<KX>and 250,000 
units. 

Bryant riMnsrAcEi/rrcAL CoarojurroN 
taWaVs ?fi>aitlum Pantcitbn G (Bo/tetedh SO,COO, ltX>,00C), 200,- 
DOO and 250,000 units Buffered with caidum carbonate. 

Soluble Tabl«>t Polasiium PeniciBin G: 50.000, 100,000, 200, COO 
and 250,000 units 

COhlStCRClAt SotVENTS COftrORAtlOM 
Putasriom Panlcfflin G: 200,000 and 500,000 units fn 20 cc. vials 
and 1,000.000 units in SO cc. viaU. 

SeUabi Pelaxium PafltciHin G: 5QX)00, 100,000 and 250,000 units, 
U. S irademark SOI. 394 (Sottaba). 

Tablets Pefairium Penleilitn G (Bitfferti/)i 50,000 and 100, COO 
units. Buffeted with glycerides and sodium salts oi fatty acids. 

R. E. Divicnr & CostrANV 

PtrraMium PanJcilJfn G: 100,000, 200,000, 500,000 and 1, 000,000 
unit vials. 

Tire Ewojv Coiri'A.vv, Inc. 

SclubI# Tablals Po»««i«m PanicJllJif G; 50,000, 200.000, 200.000 
and 250,000 units. 

Tablets PolasiJtfin Penieillin G (BvSeredJ: 50,000, 200,000, 200.000 
and 250,000 units Buffered with calcium carbonate. 

LedeRle Laboratories Division, AattRtcAK Cyanamid Cosipa.vY 
PotaiiJum Pen/citltn G ffff/feredl’ 200,000, 200,000, 500,000. 
1,000,000, 2,000,000 and 5,000,000 unit viab Buffered u’ltb 4J per 
cent sodium citrate 


Eti Lat.Y i CostpANY 

Pafsttium Pe/iieiilin G: 100,000. 200,000 and 500,000 units in 5 cc 
ampuls and 1,000,000 units in 20 cc. viab 


Teblafs Potasdum PenieiffJB O (BtHft/edJ: SOJlO^ 

000, 250,000, 500,000 and 1,000,000 units. Buffered with ca/emnj 


carbonate. 
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Parke, Davis & Company 

Potassium Panicillin O: VirIs oI SOO^OOO and 1,000,000 units 

Tabitts Potassium Pariieillin G (Suffered): 50,000 and 100,000 
units Buffered with 075 Gm. of calcium carbonate. 

PriSER Laboratories, Division or Chas. Pfizer & Company, Inc. 

Potassium Panieillin G: 500,000, 1,000,000, 2,000,000 and 5,000,000 
unit vials. 

Soluble Tablets Potassium Panicillin 6: 50,000 and 100,000 units 

Tablets Potassium PanieilliA G (Baffered)i 50,000, 100,000, 2S0,< 
000 and 500,000 units Buffered with calcium carbonate. 

pREMo Pharmaceutical Laboratories, Inc 
Potassium Penicillin G: 500,000 units in S cc vials and 1,000,000 
units in 20 cc. vials. 

Soluble Nebutabs Potassium PenicilliA G: SO, 000, 100,000, 200,000 
and 250,000 units. 

Teblets Potassium Penicillin G {Buffered}: 50,000, 100,000. 200,- 
000, 250,000, 500,000 and 1,000,000 units. Buffered with caldum 
carbonate 

Rexall Dsvo Company 

Ffavered Tablets Pctesiium Penicillin G (Buffered): 50,000 and 

100.000 units Buffered with calcium carbonate 

Schenley Laboratories, Inc. 

Soluble Tablets Potasilum Penicillin G: 50,000 and 100,000 units. 

£ R Squibb & Sons, Division of Oun Mathieson Chemical 
Corporation 

Potassium Penicillin G (Buffered)’ 100,000, 200,000, 500,000, 
1,000,000 and 5,000,000 umt vials Buffered with sodium citrate. 

Foil-Tabs Potassium Panicillin G (Buffeted). 50,000, 100,000 and 

250.000 units Buffered with OJ4 Gm. ol calcium carbonate. 

Soluble Foil-Tabs Potassium Penicillin G. 50,000 and 100,000 units 
SucxEss Chemical Cosipany, Inc. 

Tablets Potassium Panleillin G (Buffered). 50,000, 100,000, 200,- 
000 and 250,000 units Buffered with calcium carbonate 

Soluble Trit-U-Tabs Potassium Penicillin G: 50,000, 100,000, 200,- 
000 and 250,000 units 

The Upjohn Company 

Potassium Penicillin G: 25 cc. viab. 100,000, 200,000 and 500,000 
units in each cubic centimeter. 
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Tablafj Pofamum P«nfc»H»« G (fivfftftd): 50,000, 100,000 and 
250,000 unfts. Buffered wilh OJS Gm. caldun) carbonate. 

WiN7iiRor-STi:/*«.vs, Inc. 

PolaHiom Paniclllin G; 500^, l,C00,D0£> and 7,000,000 unit ■v'iab. 

PROCAINE PENIClUfN 6.U.S.P.— Penicillin C Procaine -"Pro- 
caine PcniciUm G has a potenej- of net less than 900 USJ*. Peni- 
cillin Units per mg. (89 per cent) h contains net less than 85 per 
cent of procaine pcnicilhn C. It conforms to the regulations of the 
federal Food and Drug AdministrAtion concerning cert/ficaticn of 
antibiotic drugs " VS.P. The structural fcrmula for procaine peni- 
dJlin G may be repre.-ented as follows: 


O-'-htcir-!!'::’;; O 


'^O Or^-O-CHiCHjNiCjH,), 

Phytieel Proper/ie*.— Procaine penicillin C occurs as white or 
faintly yellow, fin? crystab or as a nhite, very fine, mieroco^ialljne 
powder. It is odorless or practically so and is not appreciably 
affected by air or light. Its solutions are dextrorotatory. It is In- 
activated rapidly by adds, alkali hydroxides and oxidUtns agents. 
One gram dissolves in 250 cc of water, in about 270 cc. of alcohol 
and in about 50 cc. of chloroform. 

Aefhos and i/rer.-~See the general statement on penicillin 

Doioge. — Sec the general statement on penicMa under Penicillin 
for Infection for Prolonged Action 

AoCOTT LADO«ylToaX£S 

At|yeouj SHipenrio/i Procaloc PenloUUn G (Bufftted): 1 and JO tc. 
vials; 500,000 units in each cubic centimeter. Preserved with 0.1« 
per Cent methylparaben and 00)5 per cent propylparaben BuSeTtd 
xvith sodium citrate and citric aad. 

Procaifte Peojclllln & for Aqueous tnieelion: J, 300,000 unit viafs. 

Procaine Penicilfin & ta Oil: IQ CC, xials 300,000 units in each 
cubic centimeter of eesame oil with 7 per cent aluminum mono- 
stearate. 

Rapid/Reposltory Penieillin Aqu«o«j Buffered Pot3ssjiini,^ro- 
— .Vi... r- 1 /i«-i cdaco rcrc ) and 10 dose (lOcc.> 

■ one- 
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Bio-Ramo Drug Company, Inc. 

Aqueoui Suspension Procoine P«nret(fin G: S and 10 CC. vials. 
A suspension contaiiunB 300,000 units oi procatnc peniciUin G 
jtt each cubic centimeter. Preserved with OOlS per cent butyl 
p-hydroxyfaenroate. Buffered with 14 mg, of sodium citrate. 

Procaine Penicillin G in Oil: 1 and 10 cc. viais 300,000 units 
in each cubic centimeter of sesame oil with 2 per cent aluminum 
monoslcarate. 

Proeelna Penicillin G in Oil: 10 cc vjals. 300,000 units in each 
cubic centimeter in peanut oil with 2 par cent aluminum mono- 
stearate. 

CoUUERClAt SoUVCNIS COftPORATIOK 

Procaino Penicillin G fWicronired^ in Oil: 10 CC vials. 300,000 
units in each cubic centimtict in peanut oil with 2 per cent 
aluminum monostearate 

R E DwjcitT ans Companv 

Aqueoui Suspension Procaine Penicillin G 1*1111 Proealno Hydro* 
chloride 2%: 10 cc. vials A suspension cootaining 200,000 units 
of procaine penicitim G and 20 mg of procaine hydrochloride in 
each cubic centimeter Preserved with 0.18 per cent metbylparaben 
and 002 per cent propylparaben. 

Procaine Penicillin G in Oil. 10 cc. viaU, 300/100 units in each 
cubic centimeter of peanut oil with 2 per cent (w/v) aluminum 
moncstearate 

Tilt Wit S Mcrbcz,l Company 
Procaine Penicjilln G in Oil; 10 cc. vials 300,000 units in each 
cubic centimeter of sesame oil 

Parke, Davis & Company 

Procaine Penicillin G in Oil: 10 cc nals 300,000 units in each 
cubic centimeter of se.Jin>e oJ with 2 per cent aluminum mono- 
stearate. 

PnrER LABORATORres, Dmsiow or Chas PrizER & Company, Inc. 

Procaine Penicillin G (MicrenSied) in Oil: JO CC vials. A suspen- 
sion containing 303,000 units in each cubic centimeter of sesame oil 
with 2 per cent alumitiunt monostearate. 

Aqueous Susponsioi Procaino Penicillin G with Procaine Hydro- 


1 cc and l 67 Sterajcct cartridges. A suspension contaming 
600,030 and 1,000,000 units, respectively, of procaine penicillin G 
in each cubic centimeter Preserved with 0.12 per cent methyl- 
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parabcn and 0.013 per cent propylparaben. Buffered with sediura 
citrate. 

Procaine PontclHln G for Aqueous Injection; Vials of 3,000,000 
units. Buffered with 3 8 per cent sodium dtrate. 

PaCMO PlMRSIACEUTICat LABORATORttS, IKC. 

Procaine Penicillin G for Aqueous ln|ectIon: Vials of 300,000 and 
3,000,000 units. 

Procaine Penicillin G fMie/onit&J) In OH: 10 cc, vials. 300,000 
units per cubic cenlirncter of sesame oil with 2 per cent (w/v) 
aluminum monostearate. 


E. R. Squibb & Sons, Dmsio.v or Olin Matjjjeson CnnricAi 
Corporation 

Procaine Penicillin G fA/fcro/iited^ In OH; 10 cc. vials. 300,000 
units in each cubic centimeter of sesame oil with 2 per cent alu* 
minum monostearate. 

U S patent 2.S15.898. 

The Upjouk Cosipanv 

Oepo-Precelne Penicillin G In OH: 1 CC. cartridses packaged with 
disposable cartridge syringe and 10 cc. sials. A suspension in peR' 
nut oil containing 300,000 units of crystalline procaine penicilho C 
with 2 per cent aluminum monostearate. 

^jcetised under 1/ S. putni i,SC7.l9J 


The ViTARWE Comtanv, Ikc. 

Aqueous Suipenilon Procaine reniclllln G with Procaine Hydro- 
chloride 2%; 10 cc vials. A suspension containing 300.000 units of 
procaine penicillin G and 20 mg of procaine hydrochloride m 
each cubic centimeler. Presen-ed aiih O.JS per cent jnelhyJparaben 
and 0 02 per cent propylparaben. 

Procaine PanlcHlIn G In Oil. 10 cc vuls. 300,000 units in each 
cubic centimeter of sesame oil with 2 per cent aluminum mono- 
stearate. 

SODIUM PENICILLIN G'U.S.P.— Beiwyl Peniciffin Sodium.— 
Crystalline Penicillin G Sodium. — Penicillin C Scdium.-~‘'Sodmm 
Penicillin G contains not less than 85 per cent of CioHjiNcN^i^ 
and not less than 90 per cent of total pcniallins, calculated a* 
sodium penicillin C ” C/SJ’. The structural formula of sodium 
penicillin G may be repcesented as follows; 






Phiieai ProperriVs.— Sodium penidllin G is a 
powder having a slight characteristic odor. It is very soluble in 


water. 
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Actions ond Uses . — See the monograph on potassium penicil- 
lin G. 

Desege — See the general statement on penicillin under Penicillin 
for Inhalation, Pemcillin for Oral or Sublingual Administration 
and Penicillin for Injection for Prompt Action 

Bio-Ramo Drug Company, Inc. 

Sodium Penlelllin: 200,000 and 500,000 unit viaU. 

Sodium Penicillin G (Buffered); 200,000, 500,000 and 1,000,000 
unit vials 

Tablets Sodium Penicillin G (Buffered): 50,000 and 100,000 units. 
Buffered with sodium benzoate 

Sharp & Dohme, Division of Merck L Co , Inc 
Sodium Penicillin G: 200,000 and 500,000 units in S cc vials and 
1,000,000 units in 20 cc. vuls. 

E R Squicb & Sons, Division of Oun Mathieson Chemicai. 
Corporation 

Powdered Sodium Penicillin G: 100,000 units in Pispolator vials 

CHLOROPROCAINE PENICILUN O— Oepo-Cer-O-Cillin CMero- 
procaine (Upjohn) — A crystalline salt of 2-chloroprocaine and 
penicillin 0 The structural formula of chloroprocaine penicillin 0 
may be represented as follows. 

CH,=CHCMjSCMjC*NH-| 

0=^ N 

PAyiico/ Properties — Chloroprocaine pcniallin O is a white, 
crystalline powder It is practically insoluble in water. Chloro- 
procaine penicillin O is stable at room temperature for a period 
up to 3 years 


produced by intramuscular injections of an aqueous suspension of 
chloroprocaine penicillin O are approamately equal to those ob- 
tained by a similar 
penicillin G. With < 
of the antibiotic m 

as compared with , . , 

cillin G 

As with soluble salts of pemoUin O, the majority of patients 
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sensitive to salts of penicillin G tvill tolerate chloroprocainc peni- 
cillin O without allergic reactions; however, some patients may be 
sensitive to both penicillin G and penicillin 0. In such patients, 
another antibiotic should be used. 

Dojoje.— Chloroprocainc penfdllin 0 is administered intramus- 
cularly as an aqueous suspension containing 300,000 units per cubic 
centimeter In acute staphylococcic, streptococcic and pneumococ- 
cic infections, the minimum dosage is 300,000 units injected once 
daily and continued until the temperature has returned to normal 
for at least 48 hours and evidence is present that the infection is 
disappearing When these infections are severe, 600,000 units every 
12 hours may be employed or replaced by injections of a solution 
of potassium penicillin O at shorter intervals In acute gonorrhea, 
a single injection of 300,000 units ts usually sufficient to effect a 
cure, but patients who fail to respond should be re-treated until 
a cure has been achieved In chronic gonorrhea accompanied by 
complications, higher doses and more prolonged therapy may be 
required In the treatment of gonorrhea, the possible masking effect 
of peniciihn on the eariy signs of syphihs should be kept in mind; 
appropriate tests should be instituted to confirm or erclude the 
presence of that disease. 

Aqueous suspensions may be kept at room temperature for 3 
weeks without a significant loss of potency and without caking 
If refrigerated, the suspension should be warmed gradually prior 
to injection and shaken vigorously to make certain that all of the 
penicillin is in suspension. Excessive heating should be avoided to 
prevent destruction of the physical or antibacterial properties of 
the suspension. 

Tar UpjonN Compaky 

Depo-Cer-0-Ci(l>n Chloroproceine: 1,500,000 unit vials of chloro- 
procaine penicillin 0 

U S patent 2.6-17,894 V. S traderaarlis SIS, 760 and 554,422 

POTASSIUM PENICILUN O — Cer-O-Cliltn Pofaitlum (IfPJOBN). 
Penicillm 0 is allylmercaptomcthyl penicillin, produced biosyn- 
thetically by growing the mold in a medium containing allyi- 
mercaptoacetic acid ^ rr . j r .i 

Penicillin O is assayed in terms of the International Unit definea 
as the specific penicillin actitoty contained in 0 6 meg- of penicillin 
standard. It is stable in dry form at room temperature for a 
minimum of 3 years and requires no refrigeration Solutions may 
be kept for 3 days under refrigeration without significant loss oi 
potency. The structural formula of potassium penicillin O may ne 
represented as follows 

p 5 

CHj^CHCMjSCHaC-NH'f 

Osl N '-C— OK 

^0 

Physical P«jpef//ei.— Potassium penicillin 0 is a white crystalline 
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powder having an onionlike taste and odor. It is freely soluble in 
water 

Acfhm end l/tei — Potassium pentciltin 0 has a spectrum oi 
antibacterial activity similar to that of the soluble salts of peni- 
ciilin G {sec the gewtral statement on peniciilm). In espeiimental 
animals, penicillin 0 is found to be less toxic than penicillin G. 
Absorption and ercretion curves of human beings arc approxi- 
mately the same for the two penicillins Clinically perucillm O has 
been demonstrated to be as effective as penicillin G and to be less 
liiceJy to cause sensitivity or allergic mclfons It « particularly 
useful as a substitute in the treatment of patients sensitive to 
penicillin C Physicians should be alert to the oevelPpment of drug 
resistant strains In such instances, therapy should be abandoned 


without the development of allergic phenomena Some patients 
may lose their sensitivity to pemciWm G during a short course of 
therapy with penicillin 0 if reactions occur that cannot be con- 
trolled and they are more seno«> than the condition under treat- 
ment, the drug should be discontinued When administered orilly, 
penicillin 0 may produce an ontonlike odor of the breath which 
subsides shortly after the drug is discontinued 

Oatage.— See (he genera) statement on penicillin under Penicliiin 
for Oral or Sublingual Administration and Penicillin for Infection 
lor Prompt Action. 

Tne Uejouw Company 

Cer-O-Cillm Po taiiivm. 700.000 and 500,000 unit vials. 

Tablets Cer-O-Cilfin Potassium (BvSeetd): 100,000 units. Suffered 
with 0 25 Gm. calcium carbonate 

Polymyxin 

Polymyxin is (he generic term employed to designate a series 
of related antibiotics derived from various strains of Che spore- 
fornung soil bacterium, BoctUut poljniyxa {B. aerotporus Greer). 
The various polymyxins that have been isolated are differentiated 
by affixing letters of (he alphabet svbich do not necessarily signify 
the order of noliUoa Pofymyxm B is the least toxic of those 
sdctjuateiy studied CbemKjIIy, the polymyxins are basic polypep- 
tides Polymyxin B contains fcucinc, threonine, phenyfalanine, 
a,V-djaminobutvric acid and a fatty acid of empirical formula, 
^ ■ • ■ ■ ■ ■ s stable 

lOiUtlOQ 

• ■ ■ ■ stable 

. gram- 

negaUve micro-organisms. See the monograph on polymyxin B 
sulfate. 
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OXYTETRACYCLINE^POLYMYX/M B>— See the monograph in the 
section on antibiotic mixtures. 

POLYMYXIN B SULPATE«U.S.P.-^Aeferporin Sulfate (BuRRorciis 
uz^oifE). — ‘'Polymyxin B Sulfate is an antibacterial substance 
produced by the growth of Bactlius polymyxa. It has a potency 
of not less than 6,000 U.SP Polymjxin B Units per mg, calcu- 
lated on the dried basis." t/S.P. 

Chyticat Properf/er.— Polymyxin B suUatc is a white to cream- 
colorcd irregular scalelikc material, which has no definite melting 
point, but decomposes at about It is soluble in water and 
isotonic sodium chloride solution. A 2 per cent solution has a pH 
of about S 7. 

Adicnt end V$t).—T6\ymyxin B suj/afe, an antibiotic derived 
from an isolated strain of BacSlut polymyxa, is bacteriddal in vitro 
for most gram-negative micro-organisms Escheriekh coU, Shigella, 


Most strains of P. eeruiinoia are highly sensitive. Clinical observa- 
tions indicate that the development of bacterial resistance is un- 
likely. 

Polymyxin B sulfate is effective clinically by intramuscular injec- 
tion (and intralhecally, when indiat^) for the treatment oi 

I • «. (rtcl 

' other gfsm- 
»//, K. pntu- 

tive to poly- 
he antibiotic 


en intramus- 
cularly, the drug should he given inirathecally as well as intra> 
musculariy for the treatment of susceptible meningeal infeepons. 
The intrathecal doses required do not produce systemic toxic effects 
and the drug is considered relatively nonirntating to the meninges 
Intrathecal injections should be made with the care that is essential 
in the performance of repeated spinal punctures 
Polymyxin B sulfate, when given parenterally, m,sy produce 
neurotoxic and/or nephrotoxic effects, but it has a low degree oi 
toxicity when used in doses below 3 mg. per kilogram ol hooy 
weight per day Neurologic disturbances usually are subjective ana 
Include dizziness, mild weakness and paresthesias of the mouin, 
face, and, less frequently, of the extremities Usually, these are no 
considered sufficiently serious to warrant discontinuance 
Nephrotoxic effects, with damage to the kidney tubular^itneuuin. 
are manifested by albuminuria and nitrogen retention. Tm oa g 
of renal damage is minimal when the drug is ^minuterea 
the recommended dosage range Other toxic effects - 

sional drug fever and pain at the site of t«ir[tion 

lessenec _ ^ 

in the i • . . arc 
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under close observation where there is access to adequate laboratory 
facilities. Renal dysfunction and nitrogen retention do not contra- 
indicate injection of the drug when it is specifically indicated unless 
such use is found to aggravate pre-existing renal damage. 

Polymyxin B sulfate also may be useful orally in the nonsystemic 
treatment of certain intestinal infections such as Shigella or Pseudo- 
tnouas ententis, when present as a pathogen. It is too poorly ab- 
sorbed orally to warrant use by this route in the treatment of 
systemic infections Toxic manifestations have not been observed 
with oral use of the drug 

Polymyxin B sulfate also is useful by topical application for the 
treatment of local infections caused by susceptible gram-negative 
bacilli, especially Pseudomonas aeruginosa It may be employed 
locally also to prevent contamination by gram-negative organisms 
of wounds or burns. 

An ophthalmic ointment containing 20,000 units per gram also 
may be employed for the treatment and preoperative prophylaxis 
of eye infections, but it should not be used alone in ocular infec- 
tions that involve deep structures of the eye or m those infections 
that may become systemic 

Dnage. — Intramuscularly, the average daily dosage extends from 
1.5 mg. (15,000 units) to 2J mg. (25,000 units) per kilogram of 
body weight The total daily dosage should not exceed 2.5 mg per 


within 30 minutes to 2 hours after injection, one-half the peak 
level is present after 6 houn, with detectable levels up to 12 


chloride solution to 50 mg of the drug Solutions prepared for 
intramuscular use and containing procaine should not be used for 


and mixed with a suitable food or dissolved m water and flavored 
as desired. 

For topical application, the drug, In sterile dry form, is dissolved 
in distilled water or isotoiuc sodium chloride solution for admin- 
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iJtration as drops, spray, wt dresslnt; or irrigation. Concentrations 
of 0 1 per cent (10,000 unfU per cubic centimcier) to 0 25 per cent 
(25,000 units per cubic rentimetcr) arc considered to be effectUe 
and nonirritating Concentrations of 1 per cent or more may pro- 
duce local irritation svhen applied to sensitive areas such as the eye. 
Neither bacterial resistance nor sensitivity reactions have been ob- 
served, but until further experience Is gained, a total of not more 
than 2,000,000 units daily should be applied in cases ofsesere bums 
and open svounds. Solutions of the antibiotic arc stable for at least 
6 months if kept under refrigeration. 

A small quantity of ophthalmic ointment is placed in the con- 
junctival s.nc, three or four times daily, for the treatment of super- 
ficial, susceptible infections, as a prcopcratjvc prophjfactiV, k is 
applied to both eyes on the day prior to surgerj*. 

Btntaouoirs Wtttcosfc 4 CostpANv, Ivc. 

Asroiporln Sulfate (Paftottrof): 500,000 unit vials. Each vial 
conijfns 500,000 units cl polymyxin ii mlfite cnuinhnt to SO tng 
of polymyxin B standard 

SlariU Powder Aoroiporln Swlfol* {Tcpicol)r 200,000 unit s^als. 
Each vial contains 200,000 units of poljmyxin B sulfate equhalent 
to 20 mg of polymyxin B standard. 

Toblots Aerofporin Sulfolo: 500,000 units Each tablet contains 
500,000 units of polymyxin B sulfate equivalent to SO mg. oi 
polymyxin B standard 

U S pauni 3.i65.05; U S traJenurIc S05,Z}2 

PrWER Ladoratorils, D^visio.v or Ciias. PnrcR 4 Compa.vv, I.vc. 

Oinfmsnt Polymyxin 6 Sulfot*: 14 2 Cm tubes. An ointment con- 
taining 20,000 units of poljrojxm B as the sulfate in each gram 

Ophthalmic OIntmant Polymyxin B Sulfate: J 5 Gm tubes. An 
ointment containing 20,000 units ot polymyxin B as the sulfate m 
each gram. 

Sterile Powder Polymyxin 6 Salfate fPorenterefJ; 500,000 unit 
vials Each vial contains 500,000 units of polymyxin B sulfate 
cquiva/ent to SO mg. of pofymixin D standard. 

Sterile Powder Polymyxin B SulfeU (TopieofJ- 200,000 uni't siai’ 
Each vial contains 200,000 units of polymyxin B sulfate equivalent 
to 20 mg. of polymyxin B standard 

Solubl. T.b/.li r.lrmr.fn e Sulf.l.: 2S0m uniU cl pelywpiB B 
as the sulfate. 

Sirepfomyctn and Diliydrostrepiemycin 

Streniomvcin is a basic organic compound of moderafe mtfJecu* 
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When streptomycin is administered by mouth, practically ’none 
IS absorbed and (he bulk ol the dose is excreted in the stool. The 
same is true when streptomycin aerosols are inhaled For this rea- 
son streptomycin must be administered parenterally for the treat- 
ment of systemic infections Maximal concentrations in the blood 
occur at the end of intravenous injections Following intramuscu- 
lar injection, there is a gradual rise, peak levels of streptomycin 
being found in the blood in I to i hours While (here js some 
evidence that the blood concentrations oi streptomycin are main- 
tained longer after intramuscular Injection, the levels may fall so 
rapidly (hat only small amounts of streptomycin are found in the 
blood 4 hours after intramuscular injection of a therapeutic dose. 
The concentration and persistence of streptomycin in the blood are 
related to the sire of the dose injected but are not proportional 
to It. 

Excretion by the kidneys is greatest m the 2 hours following 
intramuscular or intravenous injection of streptomycin; 30 to 60 
per cent may be excreted in the urine within 12 hours if renal 
function IS normal, and the bulk is excreted within 24 hours. A 
small amount fs excreted in the bile and eliminated in the stool 
Small quantities of (hu antibiotic are excreted in milk, saliva, 
sweat and tears. When renal function is impaired seriously, the 
rate of excretion of streptomycin is decreased and the drug accu- 
mulates io the blood Since this may result in a toxic effect, par- 
ticular caution should be observed in patients receiving unusually 
large dosage and in those with unpaired renal function (hat may 
result in unduly high blood levels. The toxiaty of streptomycin 
and dihydrostreptomycin is negligible for most short-term therapy 
although allergic reactions tend to occur more frequently with 
streptomycin In some patients, prolonged therapy with strepto- 
mycin may cause disturbances ol vestibular function. It is less 
likely than dihydrostreptomycin to cause disturbances of auditory 
function Conversely, in these patients, dihydrostreptomycin is 
less likely than streptomycin to cause disturbance of vestibular 
function but more apt than streptomycin to produce tinnitus and 
impairment of heanog 

Streptomycm does not pass readily into red blood cells, and it 
apparently does not pass into the pus in abscesses The antibiotic 
IS distributed only in tbe extracellular water oi the body. It dif- 
fuses so slowly into the spinal fluid that in many instances It may 
not be detectable, despite repeated parenteral injections On the 
other hand, it has been reported to occur in easily detectable 
amounts in the spinal fluid of patients with frank meningitis This 
antibiotic passes over slowly into pleural, synovial and pericardial 
effusions and, when present, concentrations almost always are con- 
siderably lower than those m the blood Streptomycin passes easily 
into normal peritoneal fluid or into the exudate of a peritonitis, 
and it IS iound in ascitic fluid, generally in concentrations lower 
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DlHYDROSTREPTOMYClN SULFATE'U.S,P.— ’'Dihydrostreptoniy- 
cin Sulfate contains an amount of (C2 jH 4 iN 70 j 2)2-3H2S04. 
equivalent to not less than 65 pef cent of dihydrostreptomyem 
(the antibiotic activity of 650 mcff. of the base in each nig,), 
rxcepl that if it Is crystalline ■* — *"•— — -* »: • 

tains the equivalent of not less , ■ . ■ 

mcff. activity per niR ) . Dih. • • ■ 

to (he regulations of the federal Food and Drug Administration 
concerninR certification of antibiotic drugs.” USJ’. The structural 
formula of the free dihydrostreptomycin base may be represented 
as follows 


H-rt-C-NH, 
> ..Ch 

nh^-nh-’ch« sCMOH 

u,. ^erfOH 



Wyj/eof froperfiei.— Dihydrostreptomycin sulfate occurs as 
white or faintly yellow granules or as a white powder. It is neatly 
odorless and has a slightly bitter taste. It is not affected by air or 
light and does not deliquesce. 

Aetiant and Usei . — See the monograph on streptomyan sulfate 

Dosage. — Dihydrostreptomycin sulfate is administered in doses 
similar to those of streptomycin Unlike streptomjxin, dihjdro- 
streptomycin sulfate must be injected by the intramuscular route 
only. It must not be injected intravenously. Dihydfostreptom^in 
sulfate IS not recommended for use In meningeal tuberculosis. Ordi- 
narily, it should not be injected intrathecally. Administration by 
this route has been shown to increase the Jikchhood of ototoiic 
manifestations, varying from mild impairment to total loss of 
hearing. When intrathecal therapy is deemed necessary, strepto- 
m>cin sulfate is the drug of choice, although its use is not entirety 
free from similar hazards. However, when a seriously tH patient, 
known to be allergic to streptomycin, is considered to be in need 
of intrathecal treatment, dihydrostreptomycin sulfate "lay be em- 
ployed In such instances, the proc^ure is as follows- Dissolve 
the intrathecal dose (25 mg. per day or SO mg every other d*y, 
but never more than 1 mg per kilogram of body weight) t” jb 
of Water for injection-U5 P. or spuial fluid, After first wilndraw- 
ing a slightly greater volume of spinal fluid, inject the solupoo 
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slowly over a period of at least 10 minutes. Intraspinal therapy 
rarely is indicated except in tuberculous meningitis. 

Intramuscular injection of the dnig may cause pain, which may 
be reduced by observance of the following suggestions: (a) allow 
12-hour intervals between injections; (ft) use only fresh solutions; 
(c) restrict maximum volume of injection at any one site to 2 cc., 


contributes approximately 0 3 cc to the volume of solution made 
Abbott Labobatosics 

Dihydrostrtptomycin Sulfate: Vials of dihydrostreptomycin sul. 
fate powder, containing the equivalent in activity to 1 Gm. or 5 
Gm. of dihydrostreptomycin base 

Solution Dihydroitreptemyeln Sulfate: 2 cc. vial A solution con- 
taining dihydrostreptomycin sulfate equivalent m activity to OS 
Gm. of dihydrostreptomycin base In each cubic centimeter. Pre- 
served with 0.9 per cent benzyl alcohol and 0 1 per cent sodium 
metabisulhte. 

Bio-Ramo Druo Company, Inc. 

Oihydretlreptomyein Sulfele: Viah of dihydrostreptomycin sul- 
fate powder, containing the equivalent in activity to 1 Gm. or S 
Gm of dihydrostreptomycin l»se 

Eli Lxily & Company 

Dihydrostreptemycin Sutfete. 5 and 20 cc ampuls Dihydro- 
streptomycin sulfate powder equivalent m activity to I and S Gm , 
respectively, of dihydrostreptomycin base 

Solution Dihydrostrtptomycin Sulfalo: 2 cc. ampuls and 10 cc. 
vials. A solution containing dihydrostreptomycin sulfate equivalent 
m activity to 0 S Gm of dihydrostreptomycin base in each cubic 
centimeter. Preserved with 0 25 per cent phenol, 

Tnt Wm S Merwlx. Coxipany 
Dihydrostreptomycin Sulfete* 5 and 20 CC. vials Dihydrostrepto- 
mycin sulfate powder equivalent in activity to 1 and 5 Gm , 
respectively, of dihydrostreptoinytin base. 

PriztR Laboratories, Division op Ciias Pfizer & Company, Inc. 

Dihydrottraptomyein Sulfate: 20 cc. vials. Dihydrostreptomycin 
sulfate powder equivalent m activity to I or 5 Gm of dihydro- 
slreptomycin base 

Solution Oihydrettraptomycm Sulfate' 2 S cc. Steraject cartridges, 
2 5 and 12 5 cc. vials A atrate buBcrrd solution containing the 
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equivalent of 0.4 _Gm. of dihydrostreptomycin base in each cubic 
centimeter. Slabiiired with 1 per cent sodium bisulfite and pre- 
served with 0 2S per cent phenol. 

PbEMO PlIARStACEXJTICAl. pRODtJCTS, IsC. 

Dlbydrostrepiomycln SuUaIo: 5 and 20 cc. vials. Dihydrostrep- 
tomycin sulfate powder equivalent m activity to 1 and 5 Gm., 
respectively, of dihydroslreptomycin base. 

Sharp S: Dqume, Division of Merck &. Co., Isc. 

Dihydrostreptomycin SuUate: 5 and 20 cc Nials. Dihydrostrep- 
tomycin sulfate powder equivalent in activity to 1 and 5 Gm, 
respectively, of dihydrostreptomycin base 

Solution Dihydrastreptomycin Sulfate* 2 and 10 cc. vials A solu- 
tion containing dihydrostreptomycm sulfate equivalent In activity 
to 1 and 5 Gm. of dihydrostreptomycin base, respectively. Buffered 
with sodium citrate Preserved with 0 2 per cent sodium bisulfite. 

E. R. Sqvisb 1 Sons, Division of Oun Mathieson CKisncAt 
Corporation 

Dihydrestreplomyein Sulfate: S and 20 cc vials. Dihydrostrep- 
tomycin sulfate powder equivalent in activity to 1 and 5 Gm, 
respectively, of dihydrostreptomycin base. 

U S patent 2,198.$74 

The Upjohn Company 

Oihydrestreptornyein Sulfate: S and 20 cc. vials. DthydfOstrep* 
tomycin powder equivalent in activity to 1 and S Gm , respectively, 
of dihydrostreptomycin base. 

Solution Dihydrostreptomycin Sulfete: 2 and 10 cc. vials. A solu- 
tion containing dihydrostreptomycm sulfate equivalent m activity 
to 0.5 Gm. of dibydrostreptomycin base m each cubic centimeter. 
Preserved with 0 25 per cent phenol. 

STREPTOMYCIN CALCIUM CHLORIDE,— Streptomycin calcium 
chloride is a double sail of streptomycin in which the composition 
b a streptomycin trihydrochlonde calcium chloride comple.T. For 
* ■ .... - . • ggg jjjg mono- 

, ■ chloride ccn7pkx is 

ry soluble in water 
tlie unopened con- 
tainer for a pened up to 1 year 
Aefions, Utef and Dosoge.— See the monograph on streptomycin 
sulfate. 

Bio-Ramo Dhuc Company, Iwc. 

Slreplomyciri Calcium Chlorido Complex: Vials of streptomy^ 
calcium chloride complex equivalent in activity to I Gm. of strepto- 
mycin base. 
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Sharp L Dohme, Division or Merck L Co , Inc. 

StreptoTiycin Calcium CMorido CompUi: 5 and 20 CC vUls, 
Streptomycin calcium chloride complex equivalent In activity to 
1 and 5 Gm. of stieptomycm base, respectively 

U. S patenl 2.446,102 

STREPTOMYCIN SULFATE-U S.P.— "Streptomycin Sulfate con- 
tains an amount ' • . . 

less than 65 per i ' * 

tomycin Sulfate 
and Drug Adm 
drugs" USP, 

Streptomycin is marketed as a sterile poi^der in airtight ampuls 
or vials. Its patency is not less than 300 meg per milligram. At 
least two forms, de<ignatcd A and B, have been isolated so far. 
Streptomjem in dry form may be stored at room temperature, 
not exceeding 30*, for periods up to 2 years; however, it should 
be stored in the original unopened container to prevent centamina* 


danger of contamination The structural formula of the free strep' 
tomycin base may be represented as follows: 



Ffiytieol Properfier. — In salt form, streptomycin occurs as white 
to slightly pink or pale-brown granules or po^^der. It has a slightly 
bitter taste and is odorless, or nearly so It is hygroscopic and 
may deliquesce on exposure to air It is very soluble in water but 
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two antibiotics became widespread, the emergence o! strains ol 
pathogenic bacteria, which were resistant to the antibacterial effects 
of these antibiotics, was increasingly noted. As has been pointed 
out previously, the majority of strains of certain of the gram- 
negative pathogens, such as Proteus vulsaris, Pseudomonas aeru- 
ginosa and Aerobacter aerogenes, now being isolated from infec- 
tious processes, arc resistant to these antibiotics. The same is true 
for strains of Streptococcus Jecolis. For these reasons, the use of 
streptomycin or dihydrosirepiomycin should be limited to the 
treatment of infections produced by bacteria that have been shown 
by laboratory tests to be susceptible to the antibacterial effects of 
these two antibiotics. In fact, a number of authorities in this field 
now recommend that streptomycin or dihydrestrcptemycin be used 
only in the treatment of suitable cases of tuberculosis, except 
in those special instances of infection proved to be susceptible to 
these antibiotics. 

Both streptomycin and dihydrostreptomycin may produce toxic 
effects such as drug fever, dermatitis or other allergic manifesta- 
tions. The most serious toxic effects produced by cither are those 
involving the eighth nerve. Permanent and grave damage marked 
by severe vertigo and/or loss of hearing may occur. Because ol 
VI *•.. ...A ^ r.metion tests 

■ -r strepto- 

• witbm a 

• has been 

discontinued. Persons who are frequently in contact with thwe 
antibiotics, such as pharmacists, nurses or attendants who adminis- 
ter them, or attendants in central supply rooms where synnees 
used for the administration of these antibiotics are cleaned, may 
develop contact dermaUtis. For this reason, they should protect 
themselves by wearing rubber gloves, masks and spectacles when 
in contact with these antibiotics. 

Dosage . — For intramuscular injection, the powder should be dis- 
solved in stenle, pyrogen-free distilled water or isotonic solution 
of sodium chloride to give a concentration of 100 to 200 rag. of 
streptomycin base per cubic centimeter For subcutaneous in/«tion, 
more dilute solutions arc recommended. If the drug is adrainisterw 
u.. t »« 7 fim ft.'ccntvrd 1*0 a liter of isotonic 

te of about 
I to 20 mg. 

■ . . i should be 

SO mg. per 


The dosage of streptomycin should be govemeu oy the 
tibility of the organism responsible for the ffifection. in 
fulminating infections, doses of 2 to 4 Gm. daily may be neccssw* 
riven parenterally in divided doses every 6 hours. In less sever 
;nf<*rl)ons. and with highly susceptible organisrns, daily _ doses ^oi 
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and meningeal forms, doses of 1 Gm of streptomycin are given 
intramuscularly two or three limes weekly in conjunction with 
aminosalicylic acid for a total of 120 days In acute mihary tuber- 
culosis and tuberculous meiungitis, intramuscular doses of 2 Gm. 
or more daily are given In tuberculous meningitis, the intrathecal 
Injection of 50 mg of streptcmynn every 1 or 2 days may be used 
in conjunction with the intramuscular administration of strepto- 
mycin. 

For inhalation therapy with an aerosol of streptomycin, the sul- 
fate is dissolved in distilled water to make a solution containing 
the equivalent of 50 to 100 mg of the base in each cubic centimeter. 
Nebulization of an amount (1 or 2 cc.) sufficient to provide inhala- 
tion of 100 mg. five or six times daily every 3 hours is recom- 


or opalescence 

It is important to give sufficiently large doses to inhibit or kill 
the infecting organisms quickly, since the development of “fast, 
ness" to streptomycin is common and may occur rapidly. Inade. 
quite dosage predisposes to the development of resistant strains of 
the organisms 
Aosott Lagobatories 

Streptomycin Sulfeto' ( ee viak Vials of streptomycin sulfate 
equivalent tn activity to i Gm of streptomycin base 
Tilt Wat S. MtfiitEiL Company 

Stroptomyein Sulfate: S and 20 cc vials Streptomycin sulfate 
equivalent in activity to I and S Cm of streptomycin base, 
respectively. 

PriiER Lagoratomes, Division or Ciivs PniER & Compaity, Ikc. 

Streptomycin Sulfate. 20 CC. vials. Streptomycin sulfate equiva- 
lent in activity to 1 or 5 Gm. of streplomyan base. 

Solution Streptomycin Sulfate: 2 5 cc. Steraject cartridges, 2.5 
and 12 5 cc vials A citrate buffered solution containing the equiva- 
lent of 0 4 Gm of streptomycin base in each cubic centimeter 
Stabilized with 0 2 per cent sodium bisulfite and preserved with 
0 25 per cent phenol. 

E R Squibb & Sons, Division of Olin Matuicson CxiEsncAt 
Corporation 

Streptomycin Sulfate. 5 and 20 CC vials Streptomycin sulfate 
equivalent in activity to I and 5 Gm , respectively, of streptomycin 
base. 

U S patent 2,449,866 
The IIpjohn Company 

Streptomycin Sulfate: 30 CC. viab Streptomycin sulfate equiva- 
lent in activity to 1 Gm of streptomycin base. 
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STREPTOOUOCIN. — Set the monograph in the section on anti- 
ojotic mixtures. 


Tefracycime 

TETRACYCLINE-U.S P.— Tetracyn (Pfuer). — 4-Dimeth>T3mmo- 
1,4,43,5, 5a, 6,1 1, 12a-octahydro*3 A*0,12,l2a-pen tahydroxy-6-fnethyJ- 
l,lI-dio’io-2-naphthacenecafboTam}de — “Tetracycline contains in 
each mg the antibiottc activity of 97S meg. of CssHaiNaOg, 
calculated on the anhydrous basis May contain up to 6 molecules 
of water Tetracycline conforms to the regulations of the federal 
Food and Drug Administration concerning certification of anti- 
biotic drugs ” V.S P The structural formula of tetracycline may be 
represented as follows. 


•C-NH, 

-OH 

Phytitot PropeHiej.—TetraQ'clme is a yellow, odorless, crystal- 
line powder It is stable m air, but exposure to strong sunlight 
causes it to darken Its potency is ejected in solutions of pH 
below 2, and is destroyed rapidly by alkali hydroxide solutions. 
One gram of tetracycline dissolves in about 2,500 cc. of water and 
in about 50 cc of alcohol It dissolves readily in dilute hydro- 
chloric acid and m alkali hydroxide solutions It is practically 
insoluble in chloroform and in ether. The pH of a saturated solu- 
tion IS between 3 0 and 7 0 

Ac/ioni ond tfiej. — ^Tetracycline is an antibiotic isolated from the 
elaboration products of certain Slreptomyces species when the 
organism is grown on suitable culture media It is prepared also by 
the catalytic halogenation of chloitelracydine (Aureomycin) or 
osytetracycline (Tciraroycin) It differs from the former only m 
the replacement of the chlorine atom in the structure by a hydro- 
gen atom and from the latter only in the replacement of one 
hydroxyl group by a hydrogen atom Tetracycline, the base, has 
the same actions and uses as tetracycline hydrochloride. (See the 
monograph on telracycline hydrochloride.) 

Dojoje — ^Tetracycline is administered orally. The dosage is the 
same as for the hydrochloride, which also is expressed in terms of 
the base 

Pfizer Laboratorixs, Divisjos of Chas Pfizer & CostPASY, Inc. 

Orel Smpeniion Tetracyn: t S Gm. vials. A powder with added 
flavoring for suspension in disuQed water to give a solution con- 
taining 25 mg. of tetracycline in each cubic centimeter. 

Pediatric Drops Tetracyns I Gm. bottles A powder with added 
flavoring to be suspended with xvater to give a preparation contain- 
ing too mg. of tetracycline in each cubic centimeter. 
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TETRACYCLINE HYDROCHIORIDE-U S P.— AcEtcmycin Hydro- 
cWofide (LtDEBlE). — ^TtUaeyn HydroeMoride (Peher) —4-DU 
melhylaimno-L,4i'<aiS)Sa,6,lltl2a-octahydTO-i,6,lO,12,12a.pentahy. 

' ' » . ' « . hydtochlo- 

• • than 90 per 

■ ' de conforms 

• ■ imlnislration 

concerning certification of antibiotic drugs” 1/5 P. The structural 
formula of tetracycline hydrochloride may be represented as 
lollows 



PAyiical Proper/fes — Tctracycime hydrochloride is a yetiow, odor- 
less, crystalline powder It is stable m air, but exposure to strong 
sunlight in moist air causes it to darken Us potency Is aftected in 
solutions ei pH below i and « slowly destroyed by alkali hydroxide 
solutions Us 1 in tOO solution has a pH ol about 2 S One gram 
dissolves in 10 cc of water and in about 100 ec oi alcohol, the 
anurous solution becoming turbid after some time because of 
hydrolysis It is soluble in solutions of alkali hydroxides and 
carbonates and n practically insoluble m chloroiorm and In ether, 
Acfiom and l/iei. — ^Tetracycline hydrochloride has actions and 
uses similar to those of Aloneiracycline and oxytetraeycline 
Clinical evidence indicates that it ft useful m the treatment of 
mieciions produced by baneria that have been noted to be sus- 
ceptible to the antibacterial effects of either of those antibiotics. 
Information relative to antiviral action is currently lacking as is 
also knowledge concerning its eKect upon RKketlsiae Ho antifungal 
activity has been demonstrated lor tetracycline An important find- 
ing is that if micro-orgamiins are resistant to cWortetracycline or 
oxstetraochne, they tend to be resistant to tetracycline also, how- 
ever, clinical studies have shown that tetracycline may be effective 
after treatment with chlortetracj dine or ovy tetracycline has proved 
ineffective 



blood-brain bartiet more easily, so that higher concentrations of 
this tompound have been found in the spinal fluid than of either 
of the oiher two Agents. Tetra^chne »s excreted in the urine and in 
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and partial loss of hearing. Sliin eruptions frequently taaylecn- 
trolled with antihhtamine drugs. Autliometnc testing ioDy b« 
done prior to and at regular intcr%‘als during treatment W to 
any hraririp impairment that may occur. It has not been to 
mined whether or not auditor^’ impairment is permanent Distal 
anecs in the scrum electrolyte pattern may be alletuled 
by the administration of supplemental potassium thlondc w 
aforementioned toric reactions arc unhhely to omr wiii i=J 
degree of frequency or ses'crity when recommended dossgM w 
administered 

floioge. — Viomycin sulfate is administered by intramasctilirB- 
jeetjon, preferably mio the gluteal, thigh or deltoid mu-'cles jtis 
important to rotate the site of injection with each dose, ks S 
jeclion should be made slottly Dosage is expressed in 1'™*® ^ 
equivalent weight of viomycin ba«e. The drug is tojea 
either water for injection of isotonic sodium chloride sowtion 
make concentrations not Mcceding 0 5 Cm. pet cubic ceaMf-“ 
In the dry form ft may be stored at room temperature lOf 

months without appreciable loss of potency. Soiuh®^ 
stored at room temperature under sterile condriions wf * . . 
without significant loss of potency, but il is rccommeBflw u 
they be stored in a refrigerator. . . 

ear mo<l forms of tuberculosis, an intramuscular dose C' . 
(gi%cn in two doses of 1 Cm each, 12 hours apart) 
w recommended, cither alone or in conjunction j-op 
cyhc acid (12 Cm. daily by the ora! route). At 
therapy should be continued for at least 4 to 6 nJjjcp 

on the re«pomc of the lesion In special jnstauces, a diiO' 
not to ereced 2 Gtn (m dixidcd do^es) for a pericd ci rov 
than I month may be adminbiered if facililits are av 
repeated measurement of serum electrolytes, rcMl an 
luricoon and audiometnc changes. In the presence o* 
rmal function, the do«ape should be much less than 2 w 
third day, with very elo^ ob'^erv'ation of the , Cm. 

manifestauons When the total daily dosage is more tt« . 

It mu«t be adminislerrf m two equal divided doses seP* 
a t2-[iour interval. 


Clfct rnSKSCtCtUTICAI. pROOVCTS, ISC. . .jfl 

Powder Vmactan# Sulfate: Vials containing the equiviir 
of Motnydn as the sulfate. 

S paient e.6aa.<<5. 

Laeoratorus, Drnsios or Dies. Pnii» A 
Powder Vlocin Sulfaf*: \-bu containins the equri-al»t®‘ 
of vionycm as the sulfate. 


ANTIBIOTIC MIXTURES 
Cl ^atnan and ncoiajxia sttUate. . 

'oa» od Vie*. — Baatracin-ceomycia * 


ANTJBJOllC MWURK m 


Irum oi antibacieiial action than can be achieved when either of 
these antibiotics is emp5o>ed ungly Since the action of the com* 
ponenls is mereiy additive, they should be combined in the pro- 
portion o! the conceniratiom usually considered effective when 
either is used alone The combinalion is useful only for topical 
application in treating mixed pyogenic surface infections when St 
is usually impracticable to obtain laboratory studies to identify 
the infecting micro-organisms or their susceptibility to chsmolher- 
apeuilc agents The mixture is cfieclive m the treatment of impe- 
tigo contagiosa, Impetigmized dermatitis, ecthyma, paronychia, 
furunculosis, pustular folliculitis, cutaneous ulcers, impetiginiied 
atopic dermatitis, secondarily infected second and thud degree 
bums, infectious ecaematoid dermatitu and in seboriheic derma- 
titis or ether cutaneous lesions which are cither produced or com- 
plicated by pyogenic inlectton susceptible to either or both baci- 
tracin and neomycin The mixture is not recommended for pro- 
phylactic use because of a tack of satisfactory evidence to indicate 
Its effectiveness for that purpose 
Since the antibiotic component* ol bacitracin-neomycin rarely 
produce sensitiratlon when applied (optcaily, such use is considered 
unlikely to hamper their occasional systemic employment singly 
when either may ' •' • • 

tible infection* • • 

should be alert * ■ 

particularly ta : 
the mixture she 
whether sensuiv 

ponents or to the vehicle Comtani observation also is necessary 
to delect overgrowth of nonsusccplible organisms as a possible 
complication of prolonged application 
0«iey«. — Bacitracin-neomycin is applied topically in the form 
of an ointment containing SOO units of bacitracin and 5 mg of 
neomycin sulfate per gram In the ttfalment of dermatological 
infections, the ointment k applied two to five times daily to the 
affected areas Weli-eslabhshed dermatological procedures, includ- 
ing good skin hygiene and local debridement, whenever necessary, 
should be followed in conjunction with topical antibiotic therapy. 

WAi.x£n Lacokatoucs, Inc. 

Ointment Batimycin: 14 2 Cm tubes. An ointment containing 
SCO unit* of bacitracin and 5 mg- of neomycin sulfate in ea^ gram 

•••r viivvivj n ■■nYcin HydrocKleride 
■■ * ■ e of oxytettacyciine 

the structurai for- 
Ihe monograph on 
. I formula of poly- 

myxin B sulfate is not known. 

end t/wi.—Oxytrtracydjne-polymyxvn B is u eful for 
ophthalmic application m the prcvtjiuon and treatment of pyo. 
genic mixed surface infections of the eje that are likely to be 
susceptible to either or both ol these antibioucs. Because poly- 
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myam B Is considered the anUbiolk of choke against pseudomonal 
infections, Its use In fwed combination with a broad spectrum 
antibiotic may be justified on the basis that the incidence of ocular 
infections compficated by the presence of Pstudomonat atruginota 
apparently is increasing. The particular effectis'encss of polymyxin 
B against gram-ncgalivc bacteria enhances the action of oayletra- 
cycJinc against both gram-p- '* * * r-*- ■ • 

While synergism rarely may • . ■ ■ 

of Infection, the actions of I , * ‘ ‘ 

primarily additive; therefore • , ' ' 

to the usual concentrations in which each is employed singly. 

Oxytetracjcline-polj'myxln fi fs considered effective in the treat- 
ment of acute and subacute purulent con/unctmlis, acute catar- 
rhal conjunctU-itis and chronic blepharoconjunctis'itu not involv- 
ing the meibomian gbnd. the mixture also is ^ective as a pro- 
phylactic prior to ocular surgery. It may be useful In the manage- 
ment of infection complicating a corneal ulcer, epiphora secondary 
to conjunctival infection and acute trachoma. The mixture should 

- • ■ - - — - » *1... . »-.cific 

• • • r to 

• • ' . . the 

• • ■ • • lilis, 

uveitis, retinitb and other deep-seated infections, it should be 
supplemented by systemic antibiotic or other therapy that b indi- 
cated. 

Orylelr3C>cline-polynjjxin B usually is well tolerated by the 
membranes of the eye. Allergic reactions may be encountered, but 
these are rare. If severe reactions occur, the mixture sbould be 
discontinued. When sensiUtatton to only one component occurs, 
therapy with the other alone may be continued if the Infection 
is susceptible to it. Bacterial resistance to either antibiotic com- 
ponent ordinarily does not develop, even under continuous therapy. 

flotage.— -Otytetracycline-polymyxin 8 u applied only topiaby 
to the eye as an ophthalmic ointment containing the equivaicnl 
of S mg. of oxytetracyciine base and tO.CXX) units of polymyxin B 
base per gram. For the treatment of surface ocular infections, a 
small quantity of such ointment is appUed to each affected eye 
four to SH limes dally; for prophylaxis in operative procedurw, 
a small quantity is placed in both eyes several times during the 
day precrting surgery and into the operated eye at the time m 
each dressing. Xn bfepharitu, scales and crusts sbould be rtmoyed 
and the ointment applied over the lid margin. Treatment lasting 
from 10 to 14 days usually is juttcienl for acute fnfwlfons; in 
chronic cases, treatment may be required up to % months. Careiui 
ciimcai foliow-up is advisable. If infection persists, a second ceune 
or change of treatment sbould be instituted. 

PrKtR Laboratories, Divisiok or Coas, TruzK 4r ConfASt, I>’c. 

Ophthalmie Ointment Ttrramycin HydroeMoftde with Pelymyrin 8 
Sulfates 3.54 Gm. tubes. An cuntinent containing S mg. of oxytetra- 
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cycline as (he hydrochloride and 10,000 units of polymyxin B as 
the sulfate (equivalent to 1 ms. of polymyxin B sulfate) in each 
gram. 

U. S. patent 2,516.080. V. S. indecnark 577,504. 

SrREPTOOUOCIN ^STREPTODVOCIS FOR INJECTIOS’ 
U S P. — CombJitrep (Pfiier) — Ditiraptoein (Liny). — Ihhydro- 
streptomycm-Streptoinycin for Injection — “Streptoduocin for In* 
jection is a sterile mixture of approximately equal parts of dihydro- 
streptomycin sulfate and streptomycin sulfate It contains not less 
than 90 per cent of the labeled amount of streptoduocin, of which 
amount not less than 45 per cent and not more than 55 per cent 
is streptomyan base. Streptoduocin for Injection conforms to the 
regulations of the federal Food and Brug Administration con- 
cerning certification of antibiotic drugs." VSR For the structural 
formula for the individual components, see (he monographs on 
streptomycin sulfate and dihydrostreptomycin sulfate. 

Phytleat ProptrHet, — Streptoduocin is a white to pale cream- 
colori^ powder It is odorless or has only a faint odor. It Is hygro- 
scopic but is stable in air and in light, 

AeHcHt end Streptoduocin, a mixture of equal parts of 
streptomycin and dihydrostreptomycin sulfates, has the same 
actions and uses as Its individual components. (See the mono- 


1 . . . . • * 
each of the components The total dosage of the mixture in terms 
of streptomycin base, therefore, should not exceed the recom- 
mended dose for either of the components when used singly. 
Likewise, as with the separate employment of the components, 
pre-existing renal impairment interferes with excretion, producing 
high blood levels and increasuig (he risk of toxicity When such 
impairment is present, the dosage should be reduced to allow for 
drug retention, and the plasma blood level should not exceed 20 
to 25 meg per cubic centimeter of streptomycin base. Tbe mixture 
cannot be used in patients sensitive to either streptomycin or 
dihydrostreptomycin It abo may sensitize patients to both com- 
ponents simultaneously ‘■*— *-■* •- •-j--*- i • - 

gitis because Increasing 
brospinal fluid enhan< 

meninges being more , ’ . , ■ 

intramuscular as well as mlrathecal administration 
Doteg*. — Streptoduocin is administered only by intramuscular 
injection. Because of its dihydrostreptomycin content, the mixture 
must not be injected intrasenously The dosage is expressed in 
terms of total streptomycin base and should be exactly the same 
as that recommended for cither of the components; for example, 
the usual dose in tuberculosis is 1 Gm. intramuscularly twice 
iveeLly in conjunction with (he oral administration of J to 5 mg. 
of isoniazid per kilogram of body weight daily, or 12 Gm. of 
aminosalicylic acid daily. 
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Eli Littv & CoMPA^'Y 

Drsfrepfocm; S and 20 cc ^dals. I and S Gm, respectively, of a 
powder composed of equal parts of streptomycin and dihjdrostrep- 
tomycin as the suHalcs. 

PnzER l-ADORAToarES, Dmstos of Chas, Pfizer & Cojipany, Inc. 

Combishep: 5 and 20 cc vials 1 and 5 Gm , respectively, of a 
powder composed of equal parts of streptomycin and dihydrostrep- 
tomycin as the sulfates. 

U. S. trademark 585,1^4. 


ANTIMAIARIAI- AGENTS 

AMODIAQUIN HYDROCHLORIDE.— Camoquin HydrocMorid# 

(Pabkc, Davzs)— 4-{7. " ■ 

O'Cresol dihydrochlonde 
methyl-4' 'hydro'syanilino 
The structural formula o 
resented as follows 




[ • 2HCI • 2H,0 


Physical Properfie;.— Amodiaqura hydrochloride « a ytlIo«» 
odorless, bitter, crysUUtne solid, with a melting point between 
150 and 160* (with decomposition). It is soluble in water, spar- 
ingly soluble m alcohol and very slightly soluble In benzene, chlor- 
oform and ether. The pH of a 1 per cent solution is between 4 0 
and 4.8. 

Adions and Uses — Amodiaquin hydrochloride, a synthetic aaU- 
tnalarial agent, is equal to cbloroquine phosphate in antimalarisl 
potency and has the same relatively low toTicity Like chloroquine, 
the activity of amodiaquin is limited to the erythrocytic stages of 
malaria (parasitemia) The drug is capable of producing a radical 
cure only for infection caused by Plasmodium falciparum; it 
abolishes the acute attack and eradicates the infection. In infrc- 
tions caused solely or complicated by P vivax or P. malarye, d 


in body tissues, where it is , 

in plasma; its concentration m erythrocytes is about twice ut4i 
^ I ~ .t.„ „vr..n, the fiver and 

om which It is 
wly excreted in 



AHTIMALARIAL AGENTS 1^7 


tht urine after administration a discontinued. Clinical side effects 
are chiefly those of the Raslro-inttslmal tract (nausea, vomiting, 
salivatioTv and dvarrheai and of the central nervous system (in- 
co-ordmation, spasticity and convulsions), but these seldom are 
encountered at therapeutic do'age levels It does not produce dis- 
coloration of the skin Complications have not been encountered 
in the presence of kidney or liver disease nor during pregnancy 
Ooio^e. — Amodiaqum hydrochloride is administered orally. Dos- 
age is ejptessed in terms of the base. For the treatment of acute 


and above, adult dose Tor suppression of endemic malaria, the 
usual dosage for adults is 04 to 06 Cm administered once every 
2 weeto; ior children, the dosage should he reduced according to 
age and spaced at the same interval 

Parke, Davis & CoMPAjfv 

Tablets Camequin Hydroehlenda' 0 2 Cm Each tablet contains 
the equivalent o! 0 2 6m of amodiaquin base 

U S palcnts 2,474,81!) and 2.474.821. U S trademark 500,228. 

CHLOROGU/ y- . «./,dr„hlQ. 
rlda (LiLlv) • hydro- 
chloride —The ■ ichlotide 

nay be represe<»i.u 


Cl 


-o 


MH 

CH, 


•HCl 


P/iyiicol Properties.— Chloroguanide hydrothloride occurs as 
colorless crystals or as a while, crystaUine powder It is odorless, 
has a bitter taste and melts between 248 and 2S0’. One gram of 
this drug dissolves m about 75 «c ol water and m about 30 cc of 
alcohol It is insoluble in chloroform and ether 

Aetiorti ofid Ujm, — Chioroguamdc hydrochloride is useful for the 
prophylaxis, suppression and treatment of malignant tertian {Plas- 
modium falcifOTum) malaria and for the suppression and treat- 
ment of the strains of benign tertian (Plaimodtum uivox) malaria 
studied so far The drug is only partially effective m preventing 
attacks of vivax malaria, erythrocytic forms appearing m the 
blood a short time after the drug is withdrawn Other antimalanal 
drugs, such as chlotoqume or quinaame, art preferable in the treat- 


No toxic effects ate observed la the usual dosage regimen, but 



198 SYSTEMIC ANTMNFECTIVES 


doses ol I Cm. or more may produce vomiting, abdominal pain 
and diarrhea. Etccssive doses may produce transient hematuria, 
epithelial cells and casta in the urine. Intramuscular injection of 
chloroguanidc hydrochloride may result in loal myonecrosis and 
inflammatory reactions Large doses injected also may produce a 
temporary myelocytic reaction in the blood. 

Different strains oI plasmodia \'ary in their response to thb as to 
other antimalarial agents. Therefore, the average dosage schedule 
indicated below is subject to modification according to the response 
of the individual strain. 

£>oio5e.~A single dose of OJ Cm. weekly is effective in the sup- 
pression of falciparum and vivax malaria. For the prophylaxis of 
lalciparum malaria, 01 Gm. may be given twice iseekly; this dose 
is only partially effective agamst vivax malaria. 

A dose of 0 I Gm three limes dally, or OA Gm. daily, for 10 
days usually cures falciparum malaria, lliis dose usually b only 
partially effective against vivax malaria. 

Eu Lilly & Compascy 

Tablefi Guanafol Hydrocfifori'da: 100 mg- 

CHI.OROOU1NE 
TrtSOP*SlEAR.VS). — 
aminojquinoline di 

at 105* for 2 hours, contains not less than $8 per cent ol 
Cj8H28ClN3.2HaPOi.” The structural formula of chloro- 

Quine phosphate may be represented as follows; 


• 2 H,PO* 

i-chjCh/:h^ [c 

Phyiieal Properiies.—Chloroquine phosphate is a white, crystal- 
line powder. It is odorless, has a bitter taste and slowly discolors 
on exposure to light Its solution is acid to litmus paper, having 

. ..U .r .1 A e Y, Sr In .inrt almOYt {nSOlUOle 



.. I slowly in the body, and 

' . more than a 'veek after 

medication is discontinued . . forms 

Chloroquine phosphate is acUve agamst the «ylhrocytic form 
of F. vivax and P. falciparum. It docs not prevent relapses in viva* 
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malaria, nor does it prevent the establishment of vivax infection 
uhen administered as a prophylactic It is effective as a suppressive 
agent in vivax malaria and for the termination of acute attacks, 
lengthening the interval between treatment and relapse. In falci- 
parum malaria, chloroqume phosphate aboluhes the acute attack 


especially, hepatic involvement often occur early in amebiasisi 
nithout clinical signs, some physicians consider it wise to ad- 
minister a drug nith systemic effect, such as chloroqume or emetine. 
While these drugs may give initial <^ymptomatic relief, they should 
not be relied upon to effect a cure of the intestinal form of the 
disejs;, but should be supplemented by agents which reach the 
lower bowel in concentrations sufliaeni to establish a cure The«e 
agents include certain arsenical and oxyquinoline drugs and some 
of the newer antibiotics Chloroqume phosphate is preferable to 
injected emetine hydrochloride for the treatment of amebic hepa- 
titis and abscess It u not recommended for intestinal forms of 
amebiasis 

The drug is well tolerated in therapeutic doses and does not 
produce clnchonism or discoloration of the skin. However, redd 
headache, pruritus, visual disturbances and gastro-intestina) com- 
plaints may follow therapeutic doses Blurring of vision and dif- 
ficulty in focusing are observed occasionally following prolonged 
administration. None of the side reactions » serious, and all arc 
reversible. 

Ooio 9 e.->-Chloroquine phosphate usually is administered orally 
either before or after meals 

A total of 2S Gm in 3 days is sufiident to eradicate most 
infections with P. falciparum, and to terminate acute attacks of 
vivax malaria An initial dose of I Cm is supplemented by 0 5 
Gm after 6 or 8 hours and by 05 Gm. on each of the 2 suc- 
ceeding days Freedom from clinical attacks of vivax malaria is 
maintained by administration of suppressive doses of 0.5 Gm. at 
exactly T-day intervals. 

For the treatment of extra-intestinal amebiasis, 1 Gm per day 
in divided doses is administered orally for 2 days, to saturate (he 
tissues and to obtain a constant plasma concentration. Maintenance 
is then provided by 0 5 Gm daily (0-25 Cm twice daily) for 2 or 
3 weeks 

WiNTnaop-SriAairs, Inc. 

Tablefi AraUn Pfioiphate. 0 25 Gm 

U S patent 2.233, 920 

OUINACRINE HYOROCHLORfDE.US.P — Afabrtna HydreeMo- 
rid* (Wi.viiirop-Stearns) — 3-CbIoro-7-inethoxy-9-(I-niethyI- 
4-diethyIaminobutyl3mino)acndine dihydrochloride — Mepaenne 
Hydrochloride — ^"Quinaenne Hydrochloride contains not less than 
95 per cent of C23H3oClN30.2HCUH30." VSJ*. The structural 
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formula of qu'macrinc h>drocbIoiidc may be rcprc5ented as follows: 


CHj-0 


CMj 

. -SHCl-SHp 


Phyiical Pfopcftiti . — Qmnacnne hydrochloride occurs as a bright 
yellow, crystaiime powder. Ii ts odorless and has a bitter taste. 
One gram dissoU es m about 30 cc. of water. It is soluble in alcohol 

Acfjofti and Oies.— Qumacrinc hydrochloride destroys the asexual 
forms (trophozoites) of the causative organism in all types ol 
malaria and, thus, checks the progress of the disease. Gwen during 
the fust paroxysms of a benign tertian {Plasmodtum vivax) attack 
Jt often will decrease the seviriiy of the second paroxysm and 
completely prevent the appearance of the thud. In ordinary cases 
of benign tertian malaria, and also m the more rare quartan (P- 
violanae) malaria, u produces better results than does quinine. 
Relapses are less frequent than with quinine and the period of 
treatment is shorter (Juinacnnc hydrochloride is mere effecthe 
than quinine fn the treatment of malignant subterlisn (P. {diet’ 
^aruHi) malaria. It is of value m the treatment of blackwster fever 
when quinine w contraindicated Like quinine the drug partially 
destroys the sexual forms (gametocytes) of the malarial organisms 
and, thus, lessens the extent to which the patient may act as a 
reservoir irom which mosquitoes may be mlectcd If taken faith- 
fully in supprcssiv? dose's quinacnnc hydrochloride lengthens the 
interval between relapses of malaria more effectively than quimne. 

Quinactinc hydrochloride is effective (n combating Gisrdia 
lamblia infestation, but the evidence that this organism is patho- 
genic for man or is the cause of diarifaea and other symptoms asso- 


gasiro-lntcstinal symptoms occur frequently. The drug does not 
cause vi'ual or aural disturbances and, therefore, may be preierretf 
Id quinine. The circulatory system is not disturbed by therapeutic 
doses of quinacnnc hydrochloride The drug b not toxic t® 
liver or kidneys Some patients claim that quinacrine hydrocoW' 
ride is stimulating \ few psychotic attacks, some severe, have 
been attributed to the drug, but no permanent derangement 
been recorded The drug may be us^ safely In any stage of prrs- 
nancy though sometimes it ts withheld in toxemia. 

Quinacrine hydrochloride is absorbed readily from the W*"' 
tine and is excreted slowly in the urine and feces. Usually, n ' 
given by mouth but also may be given intravenously or, preferao y> 
intramuscularly, if injection is necessary. 

Dosage . — The following doses of quinacrine hydrochlonae ar 
administered in tablet form Therapeutic dose in j?,L 

for adults and children over 8 years 0 2 Gm. and I Gm. or som 
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bicarbonate by mouth with 200 to JOO cc, of water (or an equal 
amount of sweetened tea or fruit juice} every 6 hours for five 
doses, then 01 Gm. three times daOy for 6 dajs. 

Children, 1 to 4 years. 0 1 Gm three times daily for the first day, 
then 0.1 Gm. once daily for 6 days. 

Children, 4 to 8 years 0 2 Gm. three limes daily for the first day, 
then 0 1 Gm. twice daily for 6 days. 

Suppressive doses in malarious areas. Adults: Q1 Gm. daily, 
preferably beginnms 2 weelts in advance of exposure, and con- 
tinuing for at least 4 weeks after last possible exposure in a 
malarious area. 

Children: 50 mg. daily. 

Suppressive doses in persons who have had attacks of vivas 
malaria within t months, and no quinacnne for 3 weeks 

Adults. 0 1 Gm three times a day for 3 days, then 0 1 Gm. daily. 

Children; 50 mg three times a day for 3 days, then 50 mg daily. 

Note. Each dose, iherapeuUc or suppressive, should be taken 
with 0 full glass of water after a meal. 

The technic oi the intramuscular or intravenous adminutration 
must be studied before the method is used Details are included in 
the elrculats of manufacturers and in other publications. 

WmxistioP'STeAAns, Ii4c. 

Tablets Atabrine HydroeMoride* 01 Cm plain and sugar coated. 

U S patent 2,113,317. U b irademark 302,473 


ANTIPROTOZOAN AGENTS 

STIkBAMIDlNE 1SETH10NATE.— >,4‘-StiJbenedic3rboxamidine di. 
(/f-hydroxyethanesuKonate) —The structural formula of stiibami- 
dine isethionate may be represented as follows. 


NM 

// 

•C'NM, 


2MOCMjCH,SO,M 


• .* . 'otfcss, 

and 
ble in 

• ■ t dis- 

solves in alcohol to form 100 cc oi solution is about 03 Gm. 
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early African Itypanosomiasis (except in cates witi 
, - • jjjjjj jjaJa.a^ar, especially %htn 

^ * ■ • • ' ■ tuber- 

nlJinony 

jbcMpy ■ ■ » eflectU’e 

in the treatment of ToruU 

Slilbamidine iscthionatc is tfctectahte in the blood atiu urine is 
relatively high concentrarions tvithin a few minutes after either 
oral administration or parenteral injection of a single maximum 
tolerated dose. The blood level falls rapidly svilbin 30 minutes, 
despite differences m Iht tnaximura dose tolerated by various 
routes A rapid fall in acittiry ctetetwn occurs after the 
2 hours. With dajly administration, the amount eliminated lends 
to remain unchanged regardless of the dosage. Its rapid disappear- 
ance from the blood is attributed only partially to urinary excre- 
tion. The unusual adsorpux-e effects of Ihe drug on prolems of 
serum, plasma and other t>ody ffwd} iS believed to account for its 
rapid disappearance from the blood Current methods for its de- 
tection are not sufficiently accurate to permit deffnite conclusions 
concerning its metabolic fate »n the body. The amounts fixed i” 
the tissue proteins or viscera have not been determined. Fenetration 
of the meningeal barrier by the drug is poor. Intrathecal adimn* 
istration is not feasible because of its local irritant effect, and intrs- 
muscular infection produces local inflammation and pain at the 
site of administration Concentrated solutions administered istff* 
venousJy may produce thrombophlebitis 

During or immediately following intravenous Injection, many or 
ali of fhe following symptoms and reactions have been elicited or 
observed, appcoximalely in the order of decreasing incidence.* fall 
ftt blood pressure; rapid, thin pufsc; facial flushing, d/rainess; Mb* 
vatioti; sweating, headache; nausea, vomiting, dyspnea,* formica- 
tion, syncope, lethargy; fecal and urinary incontinence, and edema 
of the eyelids and face These side reactions usually are transitory 
and disappear within 10 to 30 minutes They are less severe Viith 
intramuscular in/ection and slow intravenous dap 2o kala-arar, a 
modified Kcr.xheimcr reaction may occur within 6 hours following 
the first injection The occurrence of a unique neuropathic syn- 
drome involving progressive sensory changes in the distributi^ nl 
the trigeminal nerve is a late toxic manifestation attributed ^ 
stilhamidine Tii’O to five months after a course of therapy, ps- 
tienls may gradually observe paresthesia, anesthesia, hypa>gc«^ 
and numbness (usually confined to the face) Sensibility to ugnt 
touch is decreased, but usually paia, teroperalurc and pressure sense 
remain intact The same findinp may apply to the neck and wais ^ 
The incidence of occurrence ol these late neuropathic effects is con- 
sidered to be above 50 per cent. The si mptoros often 
slowly, but they may persist indefinitely The neuroloxic enecu o 
the drug have been sufficiently troublesome to influence 
against using it for treatment of trypaoosomiasis and Icishmawas 
Freshly prepared solutions of the drug administered tnera- 
ptulic doses have not been associated svith hepatic or 
juries, which formerly occurred foliowing the use of reaay-maa 
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solutions exposed to ultraviolet light. However, both hepatic and 
renal (unction should be detctmincd prior to therapy, as stilbam> 
idine is contraindicated in hepatic or renal dysfunction Partial 
deterioration of the drug is produced by the action of ultraviolet 
light on the unsaturated stilbene linkage. Solutions exposed to heat 
or light contain toxic deterioration products, but such deterioration 
does not occur when the drug is stored in dry form away from 
heat and light Freshly prepared solutions should be protected 
similarly. Following injection, patients should be warned against 
excessive exposure to sunlight on the premise that stilbamidine 
remaining in the skin may be altered and the toxic products thus 
formed may initiate selective nerve injury 
Doioge . — Stilbamidine isethionate is administered intravenously 
by continuous, slow drip A frcihly prepared soJution of the dose 
to be used, dissolved in about 200 cc of either S per cent dextrose 
in water for injection or isotonic sodium chloride solution, is in- 
fused over a period of 2 hours Slow infusion is essenlul to avoid 
a fall in blood pressure The solution should be protected from light 
by covering the container with black paper or a heavy towel 
The suggested average adult dose is 150 mg, repeated every 24 
to 43 hours for a course of about 15 injections. It is advisable to 
Initiate therapy with a 50 mg dose, increasing this to 100 mg, for 
the second dose and to 150 mg. for the third dose. It is suggested 
that the patient be placed on a low protein, low punne-type diet, 
which » thought to avoid certain antidimidme ejects of proteins 
high in arginine The dosage and frequency of administration of 
the drug should be altered tvben necessary to meet the require- 
ments of the individual patient. The physician should become 
familur with the reactions and side effects expected from the use 
oi stilbamidine 

Tue \Vm S. Mxwbew, Comsahy 
Powder Stilbamldifla (lelMonefe: 150 mg. ampuls 


Antimony Compounds 

The pharmacologic effects of antimony preparations depend to 
some extent on the rapidity with which antimony is freed from 
the complex compound All orgamc antimony compounds, partic- 
ularly li injected rapidly into the blood stream, may produce a 
transient fall in systemic blood pressure, partly because output of 
the left ventricle is diminished and partly because the splanchnic 
vessels are dilated At the same tunc, there is a rise in pulmonary 
blood pressure Large doses depress inspiration. 

The mechanism by which antimony compounds cure Jeishmani- 
asis is unknown; it does not seem to be the result of a direct action 
on the parasites 

The pcntavalent organic antimony compounds are less toxic 
than invalent organic antimony compounds and may be injected 
intramuscularly. They are more effective in the treatment of mosi 
forms of leishmaniasis (kab-aear) but are of bCtle value in South 
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American IciUimaniasfs (mucocutaneous) and against the hel- 
minths of schistosomiasis (bilharaiasis) and filarusis. Triv’aJfal 
antimony also has been preferred for the treatment of granuloma 
inguinale, but antimony therapy in thb disease has been 
supcrtcdeil by the use of antibiotics. For the treatment of trjpi- 
nosomiasis antimony compounds have been replaced largely by 
pentavalent organic arsenlcaU. 

STiBAMiNE CLUCOStDE.'— Neoitam StIbamlnB Clueoi'd* (Bva* 
BoucJis Wellcome).— A nitrogen glucoside of sodjum /'-amino- 
benzenestibonate, — A product of incompletely defined structure 
prepared ' •• 

glucose ir ■ • ... 

absolute . * ' ■ ■ 

ally as'ig ' . ■ • • . • • 

of a trimer linked iheouRh the stibonic group, CaeHttiOa-N’aSbjNa 
The structural formula of slibamlne gJufosJde may be represented 
as folloiva: 


(C4^4.0,J-Mh- 



\s=/ OH 




♦ 


Wyifco/ froperf/et.— Stibaminc glucoside is an odorless, 
cream to light buO, amorphous powder. It is soluble in waier.au 
pH of a 6 per cent solution is between 8 S and 9 0. . . 

Aefions and £/iei — Stibaminc glucoside shares the antiprotoroa 
action oi other pentavalent organic antimony compounds. 

Slibaroinc glucoside, in cemroon with other pentavalent 0^*“. 
antimony compounds, produces fewer side reactions \hainriyaim^ 
organic antimony and ma; ' ‘ ’ 

inciude vomiting (about ' ! 

sionaily, diarrhea. Anaph; 
urticarial eruption, husky 
be encountered after (he s 
rare but serious reaction 

medication. , 

Stibamlne glucoside is contraindicated in the presence oi P« 
monia, nephritis, jaundice or ascites. , . 

Doiope.— Stibamine glucoside Is administered intravenously! 
may be given inrramusculariy when superficial veins *rc not a 
sibk. The average dose is calculated on the basis o! 0 1 w®. 

4S 4 Kg (too lb ) of body weight, administered as a f«sbiy v . 
pared 4 per cent solution (0.1 Gm. in 2.5 cc. of sterde oi^* 
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water). It is rarely necessary lo eweed a njatlmum single dose of 


Ja considered liWy because lht% have had previous treatment, it is 
ad\i5ib*c to employ an rnrtul dose of 005 Cm per 45.4 Kg of 
body weight, and to increase subseciuent doses gradually as toler> 
ance is established. 

Solutions must be prepared from freshly opened containers The 
solution should not be warmed for uiiectiott, nor used more than 
} hour after its preparation 

BUBMUC«S WjllCOME & COMBAHY, IsC. 

Neostam Stibamma Glttco<id«. 01 Cm vials Each via) contains 
the stated quanucy of stibamioe glucoside hermetically sealed 
under nitrogen to preserve stability 

U S Ifsdemark S03.?47. 



fhyihel Pfcpefiles . — Stibophen occurs as a white, cry-stallme, 
odorless powder It is ahected by light It is freely soluble in water, 


BUinale than m the later stages when there i$ scar formation. It is 
neceaary to continue the iteaimeot for some time alter all traces 
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cc . second day 3.S cc. and on the third, fifth, seventh, ninth, 
eleventh, thirteenth and fifteenth da)^ 5 cc, a total of 40 cc ot 6J 
per cent solution. In a week or two follonlng; healing, the course 
may be repeated and thereafter the drug b given once a week and 
then every 14 da>8 for several weeks to prevent relapse. 

Wlntiirop-Steabns, Isc. 

Solution Fuadm; 5 cc ampuls. A solution containing 63 tng. of 
slibophen and not more than 012 per cent of sodium bisulfite in 
each cubic centimeter. 

U. S. trattemark 30t.9S0. 


Arsenic Compounds 

Some of the compounds listed in this chapter contain pentavalent 
arsenic; in others, the arsenic u tnvalent. A typical arsenic reaction 
is produced only by trivalent arsenic. Compounds containing penta- 
valent arsenic cau'c this reaction after they have been rrfuced 
to trivalent arsenic by the body. The rate at which this reduction 
occurs varies greatly with different compounds. The desirable as 
well as the undesirable effects produced by some of these com- 
pounds are due to the arsenic which is slowly rendered active; in 
others the thenpcutic effects are due, at least in part, (o tbe us* 
altered molecules Arsenic therapy has proved particularly 
m diseases caused by protoroa Inorganic arsenic kills protewa, 
but the doses required are loo larce to be administered MKiy' 
The organic compounds arc less loaic to mammals and 
to protoroan parasites than the Inorganic preparations. 

Organic arsenic compounds possess certain advantages over In- 
organic ones Compounds that are effective by tbe liberation of 
arsenic free it slowly. Some organic compounds have prolongea 
contact with the foreign parasites because they remain in 
circulating blocd longer than do inorganic compounds.^ Otnef 
compounds ot this group are specifically etiotropic; that is, fney 
have a much greater affinity for the parasites causing the disease 
than they have for the tissues of the host. ^ . 

Arsenic preparations used intravenously arc subj'ect to 
federal law covering serums, viruses, toxins and analogous pfoduets 


Compounds Coniaining Penfaralenf Arsenic 
The pentavalent arsenic compountb have been used as amebaddM 
and, more rarely, for the treatment of syphilis of (he central neryo s 
system. In the treatment of trichomonas vaginitis, the arsemt 
seldom are used because there Is a high risk of toxic effects wi • 
out compensatory therapeutic effect. The compounds 
pentavalent arsenic arc comparatively nontoxic when 
into the animal system until changes liberate the a^emc. <* 
they are decomposed slowly, they produce favorable 
reduction takes place with greater rapidity, they may 
ordinary arsenic poisoning. 
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Common side reactions to the pentavalent arstnicais are gastro* 
intestinal symptoms, hepatitis and such cutaneous disturbances as 
are caused by the arsphenamines, for example, • ' ! 

erythemas and bemorth^iwt*' • , 

> . ..lauc ptioe to and durini; 

t . ..lai. suvu thanpes may be * 

Ordinarily, a*’”- 

hepatitis or kic 
is slow, and au 
the treatment t 

GLYCOBIARSOL-N.P — Milibit (WwTiiaoe-SttAass) -^Bismuth 
^-Glycolylarsamlite —‘Gtycobiarsol yields, calculated to the an- 
hydrous basis, not kss than 97 per cent and not more than t03 
per cent of CsHoAsBiNOg ” Nf' The structural formula of glyco- 
biarsol may be represented as follows. 



Wyi/col ProperWei,— Clycobiarsol is an odorless, yellowish white 
to nesh-tolored, amorphous poAvder that decomposes when heated 
It IS very sli^tly soluble in alcohol and water and insoluble in. 
benitne, chloroform and ether The pK of a saturated solution is 
between 2 $ and 3 5 


Aciiom end Usei . — Oycobursot >s an amcbacide recommended 
only for the treatment of intestinal amebiasis Low solubility and 
poor absorption are responsible for its low toxicity. These prop- 
erties limit its usefulness to the prevalent intestinal form of the 
disease Therefore, u should be supplemented by other therapy in 
the presence of amebic bepatilis and/or dtep-seated, cicatrised 
ulceraPon oC the intestine 

The compound produces » 

lested by reduced perists 
It must be administered 

tion from the intestine ' f 

necessitat'* — * . ■ ■ 


Ooia^e • ' ■ 

three tim . • 7 days 

constitute „ • f treat- 
ment or chanut * —vm^u uiien positive stool 

findings persist sparger doses may be employed during frank diar- 
rhea to obviate rapd elimination of the drug. 
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VVlNTUROP-STtARNS, I.SC, 

Tableh Mttibh: 0J5 Cm. 

U. S. talent I.9Jt,017. 


•ucm*dcone SULFOWLATe^ 


01 aiaiiiii.. 

be represented as follon-s. 


•AWarsone (Abbott).— S odiuo 
'• .•t-.— I sulfoiylite.— Phen* 

• J*3niinD-4-byd;oiy' 
tiled with »diutn 
I sodium biarbosate 
IQ to 18 5 per cent 
one sul/oryhte may 




Phytieol • • • ^ white, odurietft 

amorphous * 

alkali carl aluWe ^ 

alcohol and ether. The pit tu a ^ between 

70 and 74. 

Acilom ofld Uiej,— Phenarsone sulfoaylaie, a peniavalenl arseni* 
(^1 ntav be used in the treatment of Trichomonof vafins/ii vagimw 
ivstem. 

. we«e«r. 

asiinsl 


Desege 
system, 1 
distilled 


. nervous 

. oisterde 

• ' iveek The in- 
jections may be given coiiiiUuuM.^/ . ■ ) to 50 

Concurrent bismuth therapy may be emptoj'cd during part oi t*' 
phenarsone sulfoaylale treatment 
For (he treatment of trichomonas vajnnitls, phenarsone 
late may be administered by insufflation of the powder (wi 
kaolin) and in the form of suppositones. 


Abbott Labokatokits 

Aldertono with Kaolin: 0.5 Cm phenarsone sulfo^'lsf* 
Cm. kaolin packaged in glass tubes suitable for use vvith infu® 
If. S patent 2.074,757. V. S. trademark JJ8,9Stf. 


Compounds Confarni'ng TriYofenf Arsenic 

According to Ehrlich’s view, only trivalent arsenic is 
toxic to spirochetes, trypanosomes, etc. Of compounds ^ 

trivalent arsenic, only those are listed whose toxicity is reduce 
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their introduction into cetlaia molecules. These compounds have a 
special affinity for certain lover otganisros, while their toxicity in 
higher animals is comparatively low. 

Admimstration of the drug when the patient has a full stomach 
or has not been prepared by catharsis may result in untoward re- 
sponse. Because idiosyncrasies of patients also cause reactions, it is 
well to start the use of arsentcab witb small doses. Improper 
preparation or administration of the drug may add to the toxiaty. 
If the manufacturer’s directions ate followed and reactions con- 
tinue to occur, the cause should be sought elsewhere. 

Occurrence of the Herxhcimer reaction after the first injection 
of the arsphenamines in active cases of syphilis is not a contra- 
indication This phenomenon comprises rise in temperature, head- 
ache, possible nausea, malaise and accentuation of the cutaneous 
and mucous membrane symptoms Contraindications to further 
use are itching of the sktn, urticana, conjunctivitis, jaundice, fixed 
areas of dermatitis that flare up with each injection, generalized 
exfoliative dermatitis, purpura hemorrhagica, aplastic anemias, 
acute yellow atrophy and encephaliiu 

The patients should be questioned prior to each adteimstration 
concerning the appearance of prunUs or cutaneous eruptions fob 
lowing the previous injection Urine examination always should 
precede readministration Dtmtrcaprol (BAL) has been used in the 
treatment of hemonhagic encepbahtis and dermatitis due to arstno- 
therapy Further discussion of this technic may be found in the 
chapter on unclassified therapeutic agents. 

Arsphenamines are contraindicated or should be used with 
speoal caution in nonsyphthtic diseases of the eye, in severe aSee- 
tions of the heart and blood vesseb, the iungs and the kidneys and 
in advanced degenerative processes in the nervous system They 
also should be used with caution in infants Arsphenamme should 
not be used in acute luetic optic neuritis or interstitial keratitis 
until after preiiminary antiluetic therapy with either pemcinin or 
bUmuth. 

ARSTNtNOL-~>fialdri«n (Endo) — Cyclic 3-hydroxypropyletie 
ester of j-acetamjd0'4-hydnrx)'dithwbenrenear50»ous acid — 7-(3'- 
Acetaraido-4’-hydroxyph«nyl> -IfJ'dithia-Z-arsacydopentane-a- 
methanoI, — The structural formula of arsthinol may be represented 
as follows: 

o 

s! — 

Pfiyfifol Pteptrflet. — Arsthinol is a white, odorless, micro- 
crystalUne powder, with a meltu* pomt between I64 and 166*. 
It is very slightly soluble m ether and water. The amount that 
dissolves in alcohol to form 100 <c of solution is 2 7 Gm. 

Atliont and Utei. — Arsthm^ is a tnvaleat arsenical with indka- 
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tfons somewhat similar lo the penUvalent sncnicals that were 
awflablc previously for oral use. Pcnlavalent atsenicalj presumably 
are reduced to trivalent compounds in the body and act in the lat- 
ter form. 

ARlhiftol, when administered by the oral route, has been demon- 
strated to be effective apinst intestinal amebiasis and yaws. TlJere 
is no adequate evidence to indicate that the substance is effeciise 
apainst noniniestinal amcbusis, but it may be of value apaliul 
other intestinal prolowa. However, the latter claims require further 
eubslanliatlon. 

Datagt . — Arsthinol should be given in courses lasting 5 days. 
The daily ora! dose is 10 mg. per kilogram of body weight, with 
a maximum of 500 mg. In 24 hours. Ordinarily the entire dsily dose 
is taken following breakfast. 

Esoo PaoftucTs, Iwc. 

TsbUh fialsMcn: 100 mg. 

OXOPHENARSIN6 HYOROCHlOft!DE.U.S.P. — Uep^tnit 
(Pakkc, Davis). 5'Aaiino>4-hydroaypbenyIarsineoiide bydro- 
chIoridt.—'‘OxopitcMnitte Hjdrocbloride, dried fn a vacuum desie- 
catof over phosphorus pentotide for 24 hours, contains not less 
than 20 per cent and not more than 52 per cent of total aiseuc 
(As). 

''Oxophenarsine Hydrochloride usually is distributed at a mixture 
tvith buffering agents and suitable substances to render its solution 
physiologically compatible with human bloi^ Eari) such nuxtute 
contains total arsenic equK'aleni to not less than 91.5 per cent and 
not more than 107 5 per cent of the hbeled amount of Oxophenar* 
sine Hydfochioride.” V3J^. The structural formula of oxopheBtr- 
ifne hydrochloride may be represented as follows; 


OH 

O” 


A/=0 

Hys’ieal P/operiles.— Oxophtnarsine hydrochloride is a vibitti 
odorless powder, soluble in water and in dilute alkalies and « 
dilute mineral acids. ... j 

Acriofl • " - *" H 

the trea onstant para 

‘itiddal 

causing ^ lesions and 

reversal ol positive tvasstiioiuii loimum u 

cases. It is believed that an axophenarsiBC compound » " 

mediate spirocheticidai agent form^ from the 

in the host organism after toKrtlon. Thus it becomes 

able that the therapeutic action of oxopbenarsmt bydro«'a“ 

is about ten times greater than that of £5 iu 

reason, the dosage of oxophenar^e hydrochionde, and, therelore, 
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toxic effects, are considerably less than those of the arsphenamines. 


rs 006 Gm Injections may be given every 4 or 5 days, since 
the drug is excreted very rapidly from the kidneys. For children, the 
initial dose should not exceed 0.5 mg per kilogram of body weight; 
the total dose should average between 0.S and 1 mg. per kilogram 
of body weight. 

Parse, Davis & Cosipany 

Mepharsen: 40 and 60 mg. ampuls and 0.6 Gm. multiple dose 
ampuls. Caution; These ani^ulr are hospital packages and represent 
either 10 doses at 60 mg or IS doses at 40 mg. Each of the ampuls 
of mapharsen contains the stated amount of the arsenical, oxo> 
phenarsine hydrochloride admixed with anhydrous sodium car- 
bonate, anhydrous sucrose and ascorbic acid 

U. S patents 3,092,028, 3.092,036. 3.221,817 and 3,280,132. U. S trade- 
mark 299,173. 


Bismuth Compounds 

^^DntiM93l, bismuth was used mainly in the treatment of intes> 


lUaiiiieia ui sypiiiiu. ii^ euwacy is u«i<A«eii tuji ui itieuuiy auu 
that of arsphenamine Since the advent of more effective remedies, 
such as pcniallin, bismuth seldom is employed m the treatment of 
syphilis; its use may be indicated in patients who are sensitive to 
other forms of treatment 

The best results with bismuth therapy of syphilis have been 
achieved with intramuscular injection Intravenous injections art 
contraindicated because the ^erapeuiic dose approaches too 
closely to the toxic dose The compounds of bismuth that have 
the best spirocheticidal value arc those that keep the level of 
bismuth in the blood stream continuously at the high level 
indicated by 0002 Gm or more of metallic bismuth excreted in 
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absorption than insoluble suspensiaos of bismuth salts, but they 
are not absorbed and excreted as rapidly as the soluble prepara- 
tions. Thus, they combine some of the advantages of both the 
soluble arjd insoluble preparatbns. If water solutions are injected 
two or three limes a week, the bismuth is absorbed rapidly 
and high concentration maintained in the blood stream. Oil sus- 
pensions effect slower but more prolonged concentration in the 
blood, thus requiring injections only once a weeL Some oil solu- 
tions, although similar, are absorbs! more rapidly. Bismuth salicyl' 
ate is absorbed slotsly, and its bismuth effect thereby b dela)ed. 
Small amounts continue to be excreted for months after iojeclions 
are stopped. It is doubtful, however, that thb long excretion in- 
dicates a therapeutic level of the drug in the body. 

In intramuscular injections of the bismuth salts the needle should 

L- .t- . — « -.j .. nf 


sidan should then aspirate back with the plunger of the syringe 
several times In order to be sure that the needle is not fa a vein or 
m an artery. This having been ascertained, the needle butt is held 
firmly in place with the thumb and first finger of the left cacd 
while the injection is made with tbe right hand. This will go w 
toward obviating many of the distressing venous emboli and 
arterial emboli that have been reported. 

BISMUTH SODIUM TRIGIYCOLLAMATE.— Blrinmet# (Cwou 
Duwhasi Smith) — Sodium bismuth complex of nitrilotrucetic 
acid.— A double salt of sodium bbrauthyl iriglycollamate and ci- 
sodium Iriglycollamate containing approximately 183 per cent ei 
bismuth The structural formula of bismuth sodium tngJycol/acjaie 
may be represented as follows: 


,CHiC-0B»0 


CH2C-0N4 


HN-CH.C^OM. ' 3 

\hA \h/o- 

PAyjicof Properf/es.— Bismuth sodium triglycoIlarMte is a 
odorless, ctyslalline powder ^ waWr hut 

■ ■' ’ . and ether. 
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employtd lor the same purpose. Bbmutb sodium ttiglycollamale 
also has proved uscIuJ in some cases of lupus erythematosus, lichen 
planus and scleroderma. *^6 urine should be examined frequently 
during the use of this drug 

Bismuth sodium triglycoDamite is subject to the contraindica- 
tions oi bismuth preparations in general and should be discontinued 
in the presence of nephritis upon the appearance of albuminuria 
or gastro-intestinal upset 


be reduced temporarily to the loner figure to overcome gastro- 
intestinal disturbances that are encountered occasionally. 

C«*ott DuKttAW SitiTit PnAPatACAt Company 
T ebUh 6ii(r!mat«i 041 Gm. Each tablet contains the equivslent 
of 7S mg. of bismuth. 

U. S patent 2,]t8.9St. 

Iodine Compounds 

^^OllOOOH'nSROXYQUm-O.S P.— Oiodequin^ (StARlt) —Yodoxln 


The structural lorinula of diiodohydtoxyquin may be represented 
as follous. 



PiyjJeo/ Pnpetl'iet . — ^Diiodobydroxyquin k a colorless or light 
yellowish to tan, rtivcTocrystallme powder It is odorless or has a 
faint odor and is stable in air U melts with decomposition, is 
almost insoluble in water and a sparingly soluble in alcohol and 
ether. 

Aetien* end Utei ~-DiJodoh>‘droxyQum is used as an antiproto* 
roan agent m intestinal amebiasu and in the treatment of Tricho- 
monas Aominii fintrilinalMj infections 
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Oojojre. — Adults: For atticblaas, 2 Gm. daily in divided doses 
for a period of 20 days usually is recommended; 04 to 06 Gm. 
daily may be adequate in asymptomatic carriers. 

B. L. Lemke & Company, Inc. 

Powder Yode*in: 25, 100 and 454 Gm bottles for compounding 
use; and in bulk. 

Tablets Yodoxln: 0.21 Gm. 

G.D. Searlc & Co. 

Tablets Diodoquin: 0 65 Gm. 

U. S. trademark 336,484. 
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Autonomic Drugs 


The designation “autonomic drugs” is applied to drugs that either 
mimic or oppose the peripheral effects of nerve impulses of the 
autonomic (visceral efferent, vegetative, involuntary) nervous 
system. These drugs have been grouped into four main classes on 
the bases of (a) the two anatomic divisions of the autonomic 
system, namely, the sympathetic (thoracolumbar) and the para* 
sympathetic (craniosacral), and (b) the two pnncipal effects, stim* 
ulation and depression, upon the given division Accordingly, the 
lour principal classes are (1) sympathomimetic (adrenergic), (2) 
sympatholytic (adrenergic blocking), (J) parasympathomimetic 
(cholinergic) and (4) parasympatholytic (cholinergic blocking). 
Since the two divisions are, on the whole, mutually antagonistic. 
It 13 seen that drugs of classes (I) and (4) have certain effects in 
common , thus atropine, which is parasympatholytic, and epineph- 
nne, which is sympathomimetic, both dilate the pupil Similarly 
(2) and (3) sometimes have identical effects. 

The quaternary ammonium compounds produce mixed auto- 
nomic effects by partial block of nervous impulses through certain 
sympathetic and parasympathetic ganglia. They reduce vasospasm 
and arterial blood pressure but also produce loss of accommodation 
and decrease in gasiro*mtestinal motility and alter urinary bladder 
function. 

TU., -t .t.. .t 41.. 


to sweat glands and certain vascular beds, the splanchnic fibers to 
the adrenal medulla and also the cerebrospinal motor fibers to 
skeletal muscle 

Fibers of the sympathetic branch ramify widely through several 
Sanglionic cells so that a diffuse discharge is possible, whereas 
parasympathetic fibers have terminal ganglia near to the inner- 
vated organ, so that impulses arc more discrete in their effect 
Furthermore, cholinesterase causes rapid destruction of acetyl- 



viie acirenal medulla does lor epinephrine and Icvarterenol (nor* 
cplnephtme). 
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r ose drugs that 

in • ■ ■ impulses con- 

ve ■ syjnpalhtUc 

ircrvous sysUm. Most o! these a^enu are ajomatk compowds, swi 
Iheir similarity o( action is tipiained by a similarity of chemicaJ 
structure in that the benicne nucleus which constitutes the aro- 
matic portion of the moircule Is separated from an ammo nitrogea 
atom by two carbon atoms o( the aliphatic portion of the mole- 
cule Certain capabilities for substitution in cither the aromatic or 
aliphatic portions have led to the synthesis of a large number of 
sympathomimetic amines, which, while retaining sympathomimetic 
activity, exhibit new properties that arc chemically useful. Chemi- 
cally dissimilar compounds that possess sympathomimetic activity 
aUo have been developed 

Sympathomimetic agents can be grouped according to their 
aliphatic portions Thus, epinephrine and kephrine have Identimf 
aromatic portions, ephedrine and phenylpropanolamine and tyr- 
amine and hydroxyamphetamine are similarly paired, Again, 
epinephrine and phenylephrine have identical aliphatic poftioMf 
amphetamine and hydroxyamphetamine are limiiarly paired 
Amphetamine, hydroxyamphetamine and tuaminoheplane posses, 
as a cornmon feature, an aliphatic 3-catbon chain with an amino 


agents exist the dextrorotatory form may differ greatly ui acliniy 
from the levorotatory form. 

Ephedrine, amphetamine and phenylephrine differ from 
phrine in that their cxcitatoty actions are diminished^ on^, 


tivccn other members ol this class of autonomic drugs. 
in contrast to epinephrine, is effective orally, has more prolongs 
action, produces less arteriolar constrictor effect, fails to act 
gii-en too frequently (tachyphylaxfc) and affects skeletal 
The central stimulatory effects of ephedrine and amphetamine 
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bronchioles, stomach, intestine, bladder and ureter; contraction of 
smooth muscle sphincters, the splenic capsule and pregnant uterus; 
constriction of blood vessels other than coronary; inhibition of the 
secretion of certain glands; and increased cardiac rate and output. 
Their principal therapeutic use is based on their most prominent 
actions; namely, those on the heart, blood vessels and certain 
smooth muscles. 

The cardiovascular response to a sympathomimetic amine fre- 
quently is modified by the presence of a previous dose of the same 
or another amine The pressor response may be increased, decreased 
or inverted to a depressor action For instance, phenylpropylmethyl- 
amine pressor action h inverted to depressor action by the presence 
of hydroxyamphetamine, but not by other amines. Epinephrine, 
although the most potent pressor amine, dilates capillaries, perhaps 
accounting for the bypeteruion seen to follow its transient vaso. 
constriction of the arterioles Reversal of its constrictor action 
occurs when its use is preceded by administration of adrenergic 
blocking agents. 

Ventricular arrhythmias, even fibrillation, may follow the use of 
epinephrine, particularly during surgical anesthesia, and Us use may 
be dangerous in such circumstances In patients with medical or 
surgical shock, it may aggravate the undetlying cause. It should 
not be given in the presence of emphysematous bronchial asthma. 
Pressor effects of any of these compounds are to be avoided in 
hyperthyroidism and hyperienstve heart duease. 

Milder side reactions of anxiety, tension, restlessness, insomnia, 
tremor, weakness and palpitation abo may interfere with the cimi- 
cal use of these compounds. In tbb group the claimed advantage of 
one compound over another depends largely on the purpose for 
which it IS employed, an undesirable side effect m one instance 
becomes a useful therapeutic action in another. 

AMPHETAMINE PHOSPHATE.N.F.-.RaphBfam;na Phosphate 
(Stkasznbusch). — df'Monobasic Amphetamine Phosphate — Ra- 
cemic Amphetamine Phosphate — ^“Amphetamine Phosphate, dried 
at 105* for 2 hours, contains not less than 98 per cent of 
CaHisN H3PO4 ’’ NJ^ The structural formula of amphetamine 
phosphate may be represented as follows 
CM, 

. HiPCl. 

NM, 

PAyiieof Properfies— Amphetamine phosphate is a white, odorless 
powder with a bitter taste It sinters at about ISO*, becomes an 
amorphous mass as heatmg b continued and decomposes at about 
IW*. It b freely soluble in water, slightly soluble m alcohol and 
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ptacHcally insoluble in beniene, chloroform and ether. The pH of 
a 10 per cent solution is about 4.6. 

AcfiOrtt and Uiej.«-ArDphetamine phosphate shares the artioM 
and uses of amphetamine sulfate. Its one advantage, greater solu- 
bility, is significant only in the preparation of solutions for injec- 
tion. For the indications for its use see (he monograph on am- 
phetamine sulfate. 

Dosoge.— -Doses of amphetamine phosphate approximately 20 
pet cent greater by weight than those recommended for amphet- 
amine aultate provide the same amount of the base. Because the 
average oral dose seldom exceeds 10 mg, the difference between 
the prescribed amount ot the phosphate and sulfate is likely to be 
undetectable clinically. Theoretically, 12 mg, of amphetamine 
phosphate represents the approximate equivalent of 10 mg. oi 
amphetamine sulfate. As an jnaJcptfc, the drug fs adrotnistercii 
intravenously or intramuscularly in doses of 20 to SO mg. every 
30 to 60 minutes until consciousness is restored. The same pre- 
cautions and contraindications must be o^erved as in the case of 
other sympathomimetic amine compounds 


KctTn-VlCTOR PitARSMCAt COMPANV 
Tahi«1s Amphelamlrt* PkotphafBi 5 mg. 

R. J, STRASENBURCn COMPANV 

Elixir Raphef«min« Phosphtlv: 473 cc. and 3.78 liter bottles. A 
flavored alcohol solution containing 1.2S mg. of amphetamine 
phosphate in each cubic centimeter 
SofuHon ftapfretamlne fhoiphefe 1%; 10 cc. vials. A solution con- 
taining 10 mg. of amphetamine phosphate in each cubic ceati- 
meter. Preserved with o 5 per cent chlorobutanol. 

Tablets Raphetamine Phesphata: S mg. 

,.•1" (Smitu, 

■ ' . .... . ^ _I(3cen)ic 

t 105* for 
more than 

ioS 'pet 'cent of (CoHijNIe HjSO.” l/JJ'. The structural /ot- 
muia of amphetamine sulfate may be represented as follows: 

O CH. 

-CM.CM 


Phyiical Pfoperfi’w.— AropheWmtne sulfate eccu« as a whit®, 
odorless powder that is freely soluble in water and sligntiy s 
hie in alcohol. Its aqueous solution is neutral to litmus. . 

Acfhm and Ujes.— Amphetamine sulfate has been empio}^ 
widely in the treatment of narcolepsy, in controlling the oeu»/ 
gyric crises and various other manifestations of 
pLkjnsonism and as an adjunct in the treatment 
but its most extensive therapeutic application has beta la 
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treatment of certain depressive conditions, especially those char- 
acterized by apathy and psychomotor retardation 
The drug’s stimulating effect on the centrai nervous system 
renders it effective in the symptomabc treatment of many mild psy- 
chogenic depressive states, particularly those attending childbirth, 


disorders the use of the drug should be subordinated to treatment 
of the underlying causes 

Amphetamine sulfate also may be of value to a lesser extent in 
symptomatic treatment of more severe depressions accompanying 
certain major psychopathic conditions While the drug is useful in 
the treatment of depressive states, it does not alter the course ot 
the underlying psychosis in major psychopathic conditions. Obvi- 
ously, severely depressed psychopathic patients should be institu- 
tionalized. 

Again due to its ameliorative influence on mental depression, am- 
phetamine is useful as an adjunct in the treatment of alcoholism 
In chronic alcoholism, especially, it may provide a desirable means 
of interrupting the vicious alcoholic cycle, thus permitting the insti- 
tution of more fundamental psychotherapeutic measures. In acute 
alcoholism, with or without accompanying psychosis, the drug may 
be useful occasionally m combating pathologic intoxication (In 
alcoholic psychoses best results are reported where the psychosis 
Is of recent origin ) 

In addition, the drug is effective in the symptomatic treatment 
of orthostatic hypotension. It is not recommended for use in 
spastic colitis or pyloric spasm. 

In suitable cases, amphetamme sulfate is useful as an appetite- 
depressant for obtaining weight reduction in the management of 
obesity It has been found to allay the sensation of hunger, al- 
though there is still some doubt as lo the mechanism of this action 
ft may assist some individuals in adhering to a strict dietary 
regimen and is especially valuable m those patients in whom over- 


occurred in some such cases Except when administered under the 
strict supervision of the physician, its use is not recommended for 
developing a sense of exhilaration, increased energy and capacity 
for work, nor as a “pick-me-up" following temporary alcohobc 
overindulgence 

Because of the pharmacologic nature of amphetamine, its ad- 
ministration may produce overstimulation, restlessness, sleepless- 
ness and gastro-intestinal disturbance, overdosage may be foHowed 
by chills, collapse and syncope. Am^etamine should be adminis- 
tered with caution in the presence of hypertension or cardiovascular 
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(ion are rare. 

Ooiogc. — Since effective 

dividual patient and v,ith •• • » • . . . 

should be small (5 or ' « 

until a definite effect appe? . • ■ . ■ j * 

ticularly important in the treatment of depressive stales In most 
casn. it is desirable to administer the drug in dKided doses. To 
avoid interference with sleep, the final daily dose ordinarily should 
be given not later than 4 rat. The usual therapeutic dose b from 
5 to 30 mg , though brger doses occasionally arc given. 

To depress the appetite In ovenveight, doses of S to 10 mg three 
limes dally, preCerahly administered 54 to I hour before each 
meal, usually are sufficient The dosage should be adjusted to 
individual needs and should be the minimum necessary to produce 
the desired reduction of appetite, tn no instance should it escecd 
3Q‘mg. daily. To mimmire the possibility of initial overstimulation 
the physician should begin lieatmeni Vkith smallet doses, increasing 
them gradually until optimal results are achieied. 

A capsule containing IS mg of amphetamine sullate incorporated 
into variably coated pellets which permit continuous release of 
the drug over a period of 8 to 10 hours, thus prolonging the 
therapeutic effect for 10 to 12 hours, may be administered once 
dally in the morning to adults In place ol ordinary medication in 
divided amounts In patients with hypermelility of the mtesunal 
tract, the duration of the effect occasionally may be shortened so 
that the usual tablet form may be more effectiie in such cases. 

Dsorcanic Laboratories, !kc. 

Powder Amphetamine Sulfate: 100 Cm., 1 Kg. and bulk package* 
for compounding use. 

The Estion CosipaSy, Inc. 

Tablets Amphetamine Sulfate: 5 and 10 mg 
Gold Leaf Phabmacal Coufaht, Ikc. 

Tablets Amphetemine Sulfate; 5 and 10 mg. 

KEnii-ViCTOB Phabmacal Company 
Tablets Amphetamine Sulfate: 5 and 10 mg. 

Lihcoln Labobatorus, Inc. 

Tablets Amphetamine Sulfate: 10 mg. 

Physicians’ Dbog & Supply Cokifany 
Tablets Amphetamine Sulfate: 5 and 10 mg 
Premo Fhabmaceutical Laboratories, Inc. 

Tablets Amphetamine Sulfate: 10 mg. 
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Smith, Kune & French Laboratques 

Sp«n(ule Suitamtj Re!»*j« Csptules Baniedrine SulUle. 15 mg 
i»nu6r]no 5u)/ala.' ZJ$ Gin. bottles, 

T«bl*h B«ni«drin» Sul{«l«: 5 mg atid 10 mg. 

U. S. iradcmaTlis 337,407. 563.210 and S90.7S7 (Spansule) 

DEXTRO AMPHETAMINE SOlfATE-U S P.—Dawd^lB* Sulfala 
(Smith, Kune i French) — d-I-Phenyl'2-aminopropaRe Sulfate 
— “Dextro AmphetaiiMne SuUate, the dextrorotatory isomer of 
amphelaniine suHate, dried at 105“ for 2 hours, contains not less 
than 98 per cent and not more than tOOS per cent of (CaHjsl^ls - 
HjSOi" UJSJ’ The structural formula of dextro atnphetamme 
sulfate may be represented as followrs 



H,S0* 


PAmIco/ Prepe/hei — Dextro amphetamine sulfate is a ■white, 
odorless, crystalline powder Its l m 20 solulsoa is acid to litmus 
and has a pH between S 0 and 6 3 

Aeh'oM «!♦</ tfiei — Dextro amphetamine sulfate has the same 
Actions and uses as the racemic compound, amphelamme sullate, 
hut exerts a predommantty greater stimulating eKect on the central 
nwvoa# s^'stem Because of its relatively weak penpheral acfivity, 
tt is regarded generally as less toxic than previously introduce 
l^mpathomimetic amines that art commonly employed clmieally 
Thus, ft seldom gives rise to undesirable side effects such as changes 
m blood pressure, tremor, tachycardia and mydriasis Dextro 
amphetamine sulfate, therefore, is useful by oral administration 
for the treatment of narcolepsy, postencephalitic parkinsonism 
and as an adjunct m the management of acute and chronic alco- 
holism and alcoholic psychoses of recent origin, it is employed 
also for the symptomatic treatment of depressive stales (espeaally 
to elevate the mood m early, mild, psychogenic depression char- 
actertied by apathy and t^ychomotor retardation and, to a variable 
or lesser extent, in psychoneuroscs and in severe depressions in- 
volving certain major psychopathic conditions of institutionalized 
patients) The drug also may be used as a sfiinuhnt in the man- 
RRement of certain behavior problems of children, but it is not 
useful m schjzopbienics and has an unfavorable effect on children 
With psychopathic personalities The appetite-depressant effect of 
the drug abo is useful as an adjunct in the dietary management of 
obesity 

Dextro amphetamine sulfate should not be employed as a sUmu- 
unt by normal persons to ma^ fatigue caused by physical exer- 
tion or overwork It should be used with caution in patients hyper- 
sensitive to sympathomimetic amines, those with corona O' or 
Eardiovascular disease and those with ses’Cre hypetiension it is 
Contraindicated in the presence of liyperexcilabihty and agitated 
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prepsychotic slates. If admii^cKd too late in the day, the dm? 
may interfere with sleep. 

Oojoge. — Dextro amphetamine sulfate is administered orally. In 
the treatment of depressive states or alcoholism, the usual daily 
dosape rantres from 5 to IS mg., administered as ordinary tablet or 
liquid medication in two or three doses at intervals of either 4 or 
6 hours. The initial dose should be given on awakening so as to 
complete the total daily amount early in the day. For narcolepsy, 
the usual daily dosage for adults ranges from 10 to SO mg, prefer- 
ably in divided amounts; for postencephalitic parkinsonism, the 
daily dosage is usually 10 to 2S mg , also in divided amounts. To 
control appetite in obesity, the usual dally dosage for adults is 
IS to 30 mg in three divided doses, taken 30 to 60 minutes before 
meals. Light sleepers may take the final dose early (4 

For children with behavior problems, the suggested dosage is 
S to 10 mg in the morning and 2 S to S mg. at noon In all cases, 
the dosage should be individualized; it is advisable to begin with 
an initial dose of S mg for adults or 2 5 mg. for children, followed 
by either one or two additional doses of the same amount Dosage 
then can be increased to obtain the desired efiett, the irvilUl daily 
dose may be increased at first, leaving the repeated doses »t the 
original level, so that the major quantity is taken during the first 
half of the day It necessary, the later doses may be equalued 
gradually to provide a uniform action. 

A capsule containing 10 or IS mg of dextro amphetamine in- 
corporated into variably coated pellets which afford continuous 
release of the drug over a penod of 8 to 10 hours, thus prolonging 
the therapeutic effect for 10 to 12 hours, may be admmtsierea 
once daily In the motmng to adults in place of ordinary orat 
medication in divided amounts. 

Smith, Kune & Ffenck Labofaiofies 

Elmr Dexsdrfne Sulfate: 3SS cc bottles. An elixir CTntaimng 
1 mg. of dextro amphetamine sulfate in each cubic centimeter 

Powder Dexedrine Sulfate' 2 S Gm. bottles 

Spantule Sustained Ralaasa Capsules Dexadrina Sulfate: 10 and 
15 mg. 

Tablets Dexedrine Sulfate: 5 mg. 

U S trademarks 373,000 and 590,757 tSpansule) 

CYCLOPENTAMINE HYDROCHLORIDE.— Clop#"* 

(Lilly). ' 

l-Cyctopenl>l-2-i 
tural formula of . 
as follows: 
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Physicat P/operfhi. — Cytlopentatnine hydrochloride is a white, 
odorless, crystalline powder with a mild clJaracteristic odor and a 
bitter taste It melts between 1150 and llfiO® One part oi cyclo- 
pentamine hydrochloride is soluble In 1 0 part of water, in 1 8 parts 
of alcohol, in 235 parts of benzene and in U parts of chloroform, 
and is slightly soluble ia ether. The pH of a 1 per cent solution 
is about 6.2. 

Aeffoni end t/je*. — Cydopentaminc hydrochloride has the actions 
and uses of sympathomimetic amines It produces systemic pressor 
and local vasoconstrictor effects simihir to those of ephedrme, but, 
unhhe ephedrine, produces only »iiglil cerebral excitation Given 
orally it is more effective than eph^nne 

The drag is administered by injection as an adjunct to other 
measures for tnaintaimng blood pressure m operative procedures 
and in types of cardiovascular collapse tvherc sympathomimetjc 
drugs arc not contraindicated It is useful also by tcp.cal appli- 
cation for the temporary relief of nasal congestion Its local 
vasoconstrictor action does not apprcaably interfere with ciliary 
movements. 

Like other sympathomimetic agents, cycloptntamme h>-drochlo- 
cide should not be injected in patients with hypcithyroidism, and 
should be used with caution in patients svith hypertension Too 
frequent topical application also should Iw avoided to prevent such 
side effects as increased blood pressure, nervousness, nausea and 
dizziness, particularly in patients susceptible to vasoconstrictor 
agents. 

D«tege.-~As a nasal decongestant, a 05 per cent solution Is 
applied topically by means of dropper, spray or tampon Drops 
ohould be instilled with the head in the lateral head-low position; 
when stinging is encountered the solution may be diluted Kith 
uotontc sodium chloride solution 

A 1 per cent solution may be employed for offi« procedures 
or prescribed ior use by patients who do not obtain adequate 
shrinkage with the 0 5 per cent concentration of the drug. 

As a pressor agent to maintain Wood pressure during spinal 
anesthesia or surgery, a dose of 25 rag in I cc of solution is 
mommended It is injected intrarauscolarly just prior to admin- 
istration of the anesthetic, with subsequent fractional doses as 
needed To combat a rapid fall m blood pressure the drug may 
be administered Intravenously, but by this route the drug must be 
injected very slowly and in doses not exceeding S to 10 mg in 
order that the full effect of each dose tnay be determined. 

Zli Liuv & COIIPANY 

SoluHots C!ep«n« Hydroehicrld*. I cc ampub A solution con- 
taining 2S mg. of cyclopehtaiHiAe hydrochloride m each cubic 

centimeter 

Topic*! Solution Clopeno Hydrochloride 05%' IS and 475 CC and 
3.78 liter bottles An isotonic adultoii containing 5 mg of cyclo- 
pentaniine hydrochloride in each cubic centimeter Preserved with 
phenylroercuric nitrate I 50,000 
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SoIuJion Clopane Hydrochlorid* J%: 30 and 47S cc. bottles. 
An isotonic solution containing 10 mg. of cyclopentamine hydro- 
cWoridt in tach cubic cenijmtter. Preserved with phenylmercuric 
nitrate 1:50,000. 


HY0ROXYAMPH£TAM(N‘ ••v-r::— 
Hydrofaromide (Smith, K * 
phenol hydcobroraide. — Th • 
amine hydrobromidc may 



HSr 


Phyiieel P/operths. — Hj'drosyamphclamiae hydrobromlde is a 
white, crystalline solid with a faint odor It melts between 189 and 
J92*. It is very soluble in water, freely soluble in alcohol and 
practically insoluble in benzene and ether A 2 per cent solution of 
hj'droxyaiapheiamine hydrobromidc has a pH between 4 5 and SJ. 

Aefhnt and Hydrotyamphctaminc hydrobromide shares 
the general properties of other sympathomimetic amines. Studies 
with eTperlmenta) animals indicate it to be somewhat less toaic 
than epinephrine and amphetamine. It produces little or no epbed- 
rinelike central stimulation Its principal therapeutic usefulness, 
therefore, is dependent on its peripbera) effects it is employed in 
solution for topical application to produce shrinkage of the nasal 
mucosa For this purpose, at equal dosage levels, it is about tivice 
as effective as ephedrine, in terms both of quickness and duration 
of action, and also less trritaung A I per cent solution of the drug 
instilled in the eye produces mydriasis suitable for cphtbalmo- 
scopic examination and, as an ad/uvant to atropine and boisa- 
tropine, helps in the induction of cycloplegb for refraction of 
adults and children, also promoting a rapid return of accommoda- 
tioru By injection or by oial administration, the drug produces 
cardiovascular and intestinal effects similar, though not identical, 
to other sympathomimetic agents 

Doioje. — Hydroxyamphetamine hydrobromidc is used in 1 P« 
cent solution for topical application by instillation, taroponage or 
by atomized spray into the nostnis for shrinking of the 1)055' 
mucosa. The administration of 2 to 5 drops lour to five With 
daily usually is sufficient for instillation For sinus irrigation or 
displacement, the I per cent solution should be diluted with three 
parts of isotonic sodium chloride solution to make a 0.25 pti cem 
solution of the drug. 

A 1 per cent solution also is employed for instillation in the eye. 
For mydriasis, 1 or 2 drops are placed in the conjunctival sac. As 
an adjuvant for cycioplegia, 1 or 2 drops arc instilled shoriiy 
after initial induction with 4 or S per cent solution of hornatropine 
hydrobromidc for adults, or a I per cent solution of 
sulfate for children Maximum cycloplegia is produc^ in 60 mm- 
utes. Full recovery in adults usu^y occurs the day after examina- 
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lion, and in children, the accommodative disability is reduced to 
3 to 5 days. 

Smith, Kline & French Laboratories 
Aqueous Solution Paredrlne Hydrobronilde* 30 and 360 cc. bottles. 
An aqueous solution containing 10 mg of hydroTyamphetamine 
hydrobromide in each cubic centimeter. Preserved with thimerosal 
1.100,000 

Opbtbelmlc Solution PaTodiine KYdtobtowiidos 15 cc. dropper 
bottles. An aqueous solution containing 10 mg of hydroTyainphet- 
amine hydrobromide in each cubic centimeter. Made isotonic with 
20 mg of bone acid in each cubic centimeter Preserved with 
thimerosal 1.50,000. 

U. S. patent 2,181,8tS. U. S. tradenark 344,S$1. 

ISOPROTERENOL I' V'.*.. ' ... 

chloride (Lilly) — , ■ • 

Isopropylarterenol 
tocatechuyl alcoho 
IsopropyUminoetha 

isoproterenol hydrochloride may be represented as follows: 


om 



fhfiieal Preper/i'et.— Isoproterenol hydrochloride is a white, 
odorless, slightly bitter, nonhygioscopic, crystalline solid. It melts 
between 166 and 172*. It is freely soluble in water, soluble in 
alcohol and very slightly soluble in benzene and ether. A 1 per cent 
solution of isoproterenol hydrochlonde is clear and colorless, 
and has a pH between 4 S and S.5. Aqueous solutions of isopro- 
terenol hydrochloride become pink upon standing 
Aehont and Uitt . — Isoproterenol is a sympathomimetic amine 
closely related in its actions to epinephrine and levarterenol. 
There are certain important differences, faorvever. The action on 
the smooth muscle of blood vessek is much less pronounced than 


fleeting 

Isoproterenol is a powerful cardiac accelerator and moderate 
dosage may produce an extreme tachycardia. The resultant cardiac 
insu^iciency is characterized by precordial distress, palpitation, 
shock and electrocardiographic clungcs which suggest coronary 
insuffiaency. 
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Preserved with 0 5 per cent chlorobutanol and Q i per cent sodium 
metabjsuJhte. 

Sublingual Tablets Isonorin Sulfate: 10 mg. Each tablet contains 
10 mg. of isoproterenol suHate. Preserved with 0.S per cent chloro- 
butanol and 01 per cent sodium mcUbisuIfite. 

tEVARTERENOL BITARTRATE-U.S.P/'— Lavophed Bitartrata (Wiy- 
tiirop-Stear.vsJ — l'®'(AniinoinetbyJ)-J,4-dih>’droTj’henryJ ikohol 
d-bitartratc monohydrate. — l-Norepinephrine Bitartrate. — Ihe 
structural formula of levarlerenol biwrtrate may be represented as 
follows* 


OH 

O. HO H ^ 

9” • HO-C-C-C-C-OH • H,0 

CH-CH,NH, 

fhyshal ?fop6rfiet. — Lcvartcrcnol bitartrate is a white, crj’stal- 
line, odorless powder. It melts belsvcen JOO and 106*. It fs freely 
soluble in water, slightly soluble in alcohol and insoluble in ether. 
The pH of a 0 1 per cent solution is between 3 0 and A 0. 

Aetiant Qtt<l i/rM.—LevartcrcnoI bftartrate, a water-soluble salt 
of the levo isomer of the primary pressor amine, arlerenol, dilfers 



slowing of the pulse rate of bomontal sub;ects and the absence 
of a stimulant effect on cardiac output. Le\‘arterenol bitartraie 
produces a rise in bl<y<}d pressure because it functions as a sympa- 
thetic medulor of peripheral vasoconstriction, whereas epinephnne 
acts as an over-all vasodilator and induces hypertension only by 
increasing cardiac output. In this respect, arlerenol fs similar to 
synthetic pressor amines, such as phenylephrine, which are pre- 
ferred to epinephrine in the treatment of hypotensive states caused 
by central vasomotor failure and peripheral circulatory collapse 
' --i— — -1 b-i. »«...,*» »iiw> !>nf1 one-iiilf times the 

.... • • . produced 

s because 


■ ; . . . . -of blO'jd 

pressure in acute hypotensive states caused by surgicaj and nw- 
surgical trauma, central vasomotor depression and hemorrhage. 
It should not be employed for ordinary shock in place of 
priatc intravascular fluids, such as plasma, when the fall ifl b'ooO 
pressure is primarily the result of decreased blood volume rainer 
than impaired vasomotor activity. 

Levarterenol bitsrtnte is reported to have a safely ratio 
activity to. toxidty) that is four times greater than that o| ejn- 
nephrine. Because of this and its lesser effect on the hmrt, levar- 
terenol bitartrate is considered to be better tolerated and reuuv y 
safer than epinephrine. Infusion of levarterenol bitartrate m y 
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produce a bradycardia, apparently of vagal origin, which is aboI> 
ished by atropine A few cases of transient headache and hyper- 
sensitivity have been observed following its use. Levarterenol 
bitartrate should be used with caution when cyclopropane anes- 
thesia or other potentially cardiac-sensitizing agents are employed, 
because of the possibility of increasing the risk of ventricular fibril- 
lation 

Levarterenol bitartrate appears to be useful also for adjunctive 
treatment in the management of hypotensive shock following myo- 
cardial infarction, particularly when the shock is not so severe that 
a blood pressure reading cannot be obtained When a blood pres- 
sure reading cannot be obtained, other measures such as the intra- 
arterial infusion of blood or plasma may be employed initially, 
followed by levarterenol bitartrate in a dosage sufficient to keep 
the restored blood pressure above the shock level Levarterenol 


Oote^e.— Levarterenol bitartrate is administered by intravenous 
infusion in S per cent dextrose in distilled water, or 5 per cent 
dextrose in saUne solution These fluids containing dextrose pro- 
tect against significant loss of potency because of oxidation 
Admmistration in saline solution alone is not recommended Whole 
blood or plasma, if indicated to increase blood volume, should be 


that will permit an accurate estimation of the rate of flow in 


average dose ranges from 2 to 4 meg of the base (0 5 to 1 cc. of 
the dilution) per minute. 

The matter of dilution should be based upon clinical require- 
ments of fluid volume. If large volumes of fluid (dextrose) are 
needed at a flow rate that would involve an excessive dose of 


the time the drug is started until the desired level is obtained and 
every 5 minutes thereafter to avoid overdosage and dangerous 
hypertension The rate of infosion must be watched constantly 
and the patient never should be left unattended while receiving 
the drug. Since subcutaneous extravasation of the solution may 
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produce tissue necrosis, the needle or plastic tubing sbouJd be 
advanced well mCo the vein and secured in place. 

VVlNTiraOP-STEAIlNS, I»C, 

Solution Levophfld Bltarfrala 0J%.* 4 Cc. ampuls Ad isotonic sold- 
tjon containing 2 mg of levartercnol biUrtrate in each cubic centi- 
meter. Preserved with 0.2 per cent sodium bisulfite. 

U. S. trademark 434, 2S2. 

METHAMPHETAMINE HYDROCHLORIO£-U,S.P.-~Amp})edferr« 
HyofocMoftdo (Lniy). Dasoxyapbedrina HydrochforWa (Up* 
JOitK).— •Oojoxyn Hydroehlorido (AeaorT).— -Daxoval Hydrochloride 
(VAtE) — Doxyfad Hydracblorida (Raymer). — Efroxfna HydroeWo- 
tide (Malybie) — Norodin Hydrochlorida (E^ooi.—Semoxydfme 
Hydroehlorido (Massescile).-— Syndroj HydrocHofide {ifcN’EH.}. 
— -Dcsos)'ephedfine hydrochloride. — d-l-Phenyl'^-methylaininopfo* 
pane hydrochloride — The structural formula of methamphetamine 
hydrochloride may he represented as followsr 


- 

' NH 


Hysicof Proper//er.~Meihamphetamine hydrochloride occurs as 
white crystals or as a tvhite, crystallme powder It is odorless, and 
its water solution is aod to litmus paper. One gram of melh- 
amphetamine hydrochloride dissolves in 2 cc. of water, 3 cc, of 
alcohol and 3 cc. of chloroform, ft is very slightly soluble in 
absolute ether. 

Adion and Utet . — The actions of mcliamphetatnine hjdrochlo- 
fide differ from those of amphetamine sulfate only in degwe. The 
certtral stimulant effects of methampbetamine hydrochloride may 
be slightly greater and the drculatory action slightly less than 
those of amphetamine. 

Methamphetamine hydrochloride may be used in the treatment 
of narcolepsy, in controlling ocufogync crises and various other 
manifestations of postencephalitic parkinsonism, as an adjunct m 
the treatment of alcoholism and in the treatment of certain de- 
pressive conditions, especiiTiy (hose characterized by apathy and 
psychomolor retardation. Ibc drug may be administered intra- 
venously as a cerebral sUmulaiit to facilitate psychotbera{^utic 
interviews with psychotic or neurotic patients. In emergencies « 
is adminisfered intravenously as a cardiovascular stimulant; m 
barbiturate poisoning and also in acute alcoholism it is used as an 
analeptic. , 

Methamphetamine hydrochloride has been used as adjure^ 
In the treatment of obesity It depresses the motihty of the Sas»o- 
intestinal tract and allays the sensation of hunger. It may assis 
some patients adhere to a strict dietary regime and a/so help mo 
who ate overeating In response to a depressive state. 

Solutions of the drug may be administered by injection to sus 
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damage. 

Dosggt. — Orally The initial dose of methamphetamine hydro- 
chloride is 2 S mg daily; this may be increased to 2 5 to 5 mg. 
two or three times daily if necessary. To avoid insomnia, the drug 
should not he administered alter 4 tm \ excessive dosage may 
also interfere with normal rest In the event of signs of toxicity — 
restlessness, sleeplessness, headache, vertigo, palpitation and ar- 
rhythmia — the drug should be discontinued and a sedative ad- 
ministered 

Farenterally In emergencies a solution containing 10 to 15 mg 
of methamphetamine hydrochloride may be administered slowly 
by intravenous injection A second injection should follow only 
after IS to 20 minutes or when the full effects of the first have 
been realized For emergencies, the corresponding intramuscular 
dose is 15 to 30 mg To sustain or prevent a fall in blood pressure 
during barbiturate, spinal or regional anesthesia, a dose of 20 mg 
b admlnbtered subcutaneously immediately prior to induction, 
and repeated as necessary during the operative procedure. A dose 
of IS to 20 mg administered intravenously at a moderate rate U 
used to fadlitate communication with psychiatric patients 
AonoTT LAooxAToitres 

Ellilr Oasoijrn HydreeMerlde: 473 cc. and 3 76 liter bottles. An 
elixir containing 0 66 mg of methamphetamine hydrochloride in 
each cubic centimeter. 

Solution Desoxyn HydrocMoride’ 1 CC. ampuls A solution con- 
taining 20 mg. of metbamphelarolne hydrochloride in each cubic 
centimeter 

Tablets Oasoxyn HydrocMocida: 2.5 and 5 mg 
U. S. trademark 414,297. 

Biodcanic 1-aboratokizs, Ihc. 

Powder Methamphetamine Hydrochloride; Bulk; for compounding 
or manufacturing use. 

Enoo Prooccts, Irc. 

Powder Norodin Hydrochloride: 1, 5 and 10 Gm. vials. 

Tablets Norodin HydrocMorldo: 2.5 and 5 mg 
Eu Luly & Company 

Eliiir Amphedroiyn Hydroehlorido: 473 CC. and 3.78 liter bottles 
A solution containing 0 67 mg of methamphetamine hydrochloride 
in each cubic centimeter. 

Tablets Amphedroiyn Hydrochloride: 2.S and 5 mg. 



232 AUTONOMIC DRUGS 


Maltbie Laboratories Divjsiojff, Wallace & Tkrnak, Tnc. 

Elixir Efroxino HydrocWorfde: l!8J and 473 cc. and 3.73 lifer 
bottles. An elixir containing 066 mg of methamphctamine hydro- 
chloride in each cubic centimeter. 

Tablet* Efroxina Hydrocbterida* 5 mg. 

V. S' trademark S47i887. 

S. E. MASStUVCItl COilPANV 

Tablefi Semoxydrina Hydrochloride: 2J, S and 7.5 mg. 

U. S. trademark SJ8,356. 

McNeil Laboratories, Inc. 

Elixir Syndrox Hydrochloride: 47J cc and 3.73 liter bottles. An 
elixir containing 067 mg. of methamphetamine hydrochloride in 
each cubic centimeter. 


Tebiel* Syndrox Hydrochloride: S mg. 

U. S. trademark S3$,49t. 

RAYUCR PlIABilACAt COMPANY 

Solution Ooxyfed Hydrochloride; 473 cC. and 3.78 liter bottles ^ 
flavored aqueous solution coRtainiag 1 5 ng. of metbstapbttaatlot 
hydrochloride in each cubic centimeter. 

Tablet* Ooxyfed Hydroehleride: 3 5 and 5 mg. 

Rexaix Druo Company 

Tablet* Methemphetamine HydrocMoride; 2.5 and 5 mg. 

The Upjohn Company 
T ablets Desoxyephedrine Hydrochloride: 5 mg. 

The Vai£ Chemical Company, Inc. 

Tablet* Dexoval Hydrochloride: ZS and 5 mg 
The Warren-Teed Products Coaipanv 
T ablaft Mefhamphttemina Hfdroehiortda: S tag’ 

METHOXAMINE HrDROCHLORIPE.U.S.P.— Vaxoxyl Hydrcehlo- 

ride (Burroughs Wellcome). — >?-Hydroxy-^-C2,S-dimetbox>- 
phenyUisopropylamine hydrodiloiide — The stroctura! formula o 
methoxamine hydrochloride may be represented as follows; 


OCH, 


• HC) 


- '—-‘-tchloride is a white, bit- 

trr ^ odor; It melts at 212 to 

ircry slightly soluble « 

ether and ethyl acetate, in alcono* no oifl. dissolves to form 
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cc of solution. The pH of the 2 per cent solution is 4 0 to S 0. 

AeHons and Utei . — MethoTaminc hydrochloride is a sympatho- 
mimetic amine compound which exhibits the vasopressor action 
(peripheral vasoconstriction) characteristic of other chemical 
agents of this class. Unlike the action of most pressor amines, the 
cardiac rate decreases as the blood pressure increases. This brady- 
cardia, which IS apparently caused by a carotid sinus reflex 
mediated by the vagus nerve, is abolished by atropine Although 
the drug tends to slow the ventricular rate, it does not produce 
ventricular tachycardia, fibrillation or an increased sino-auricuiar 
rate nor dees it increase the irritability of the cyclopropane-sensi- 
tized heart Methoxamine also is free of cerebral-stimulating action 
Tachyphylaxis has not been observed chnicaliy. 

Methoxamine hydrochloride is indicated primarily during sur- 
gery to maintain adequately or restore arterial blood pressure, 
especially m conjunction with spinal anesthesia, which tends to 
produce a fail in blocd pressure It is also useful as an adjunct in 
the treatment of hypotension associated with hemorrhage, trauma 
and surgery Its adjunctive use is particularly indicated Imme- 


shock 

Like other vasopressor agents, melhotamine hydrochloride is 
contraindicated In patier' '■ • . . 

coronary disease It shoulc 

in patients with cardiovas • 

hypertension In patients 

sure during spinal anesthesia may be greater or more serious than 
in normotensive patients Caution should be exercised to avoid 
overdosage resulting m high blood pressure and excessive brady- 
cardia High dosage occasionally may produce sustained, excessive 
blood pressure elevations with severe headache Excessive dosage. 


The usual intramuscular dose is 10 to 15 mg. When u<ed to 
-prevent a fall in blood pressure during spinal anesthesia. It is 
administered intramuscularly at the time of induction, and the 
dose b adjusted In accordance with the level of anesthesia to be 
employed, 10 mg may be adequate for operations below the 
level of the umbilicus, 15 to 20 mg for those abase that level 
A second dose should not be given until the previous one has had 
time to act, usually 15 minutes is sufficient A solution of the 
drug containing 1 per cent procaine hydrochloride may be em- 
ployed as the prophylactic intramuscular dose immediately prior 
to spinal anesthesia. From 0 1 to OJ cc. of such solution b used 
to make a skin wheal and produce local anesthesia at the site 
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Sfleclcfl for lumbar punclure. After Inierting the needle deeper, 
1‘ie remainder of the jolullon needed to provide the pressor dose 
of the druR Is Injeeted lntramuscutar(>*. Lumbar puncture £s then 
made Ihroueh the slin svheal. In combating hypoteiulon from 
other causes, the intramuscular do«e is similar, but for pre- 
operative and postoperative use for moderate hypotension, 10 n? 
may be adeciuatc. 

The usual intravenous dose, resers'ed for emergendes only, is 
5 to 10 mg. administered slonly; hoiscs'er, the latter amount 
should not be exceeded Intravenous in/ertion may be accompanied 
by supplemental, Intramuscular injection of 10 to IS mg. to prodde 
B more prolonged eflect. 

IlL'aaovcJJS Wcurostt A Comm.vy, I.nc. 

Solution Vaiotyl Hydeoehlorid*: 1 cc. ampuls. A solution contain- 
ing 30 mg. of methoxamme hydrochloride in each cubic centimeter. 

Solution Vasoryl Hydrodilorld* with Procain* HydrocMorida 
I f'- a «>* • 'melhoxaminehydre- 

‘ ; ‘ e In each cubic cent!- 



METHOXYPHENAMINE HYDROCHlORIDE^rthoiint Hydro- 
ehlofld* (UfjotiJe).— 2-(o-Metboxypbeny)) bepropylmethylamlnr 
hydrochloride —The siruetuni formula ol melhoxy^enamme hy- 
drochloride may be represented as lollon-s: 


CH,9M 


HO 


solution Is betueen 5J and 5.7. 

Aefiont and t/jei.— Methosyphenaminc hydrochloride is a syjn- 
palhomlmctic compound ssho*c predominate actions are 
dilatation and inhibition of the smooth muscle. Its effect on oi^ 
vessels is minimal, its pressor aclisity being considerably less ma" 
that of tphednne or epinephrmc. 

hfcthoxyphcnaminc hydrochloride counteracts smooth ™ 
spasm due to pilocarpine, hi'tamlne, ucclylcholine and 
chloride. It is useful as a bronchodilator in the treatme 
asthma and also Is effective in allergic rhinitis, acute urtfeana an 
ga»tro-intcstinal allergy. , , . , j. 

The usual doses of methocyphenamlne hydrochloride P . 
no alterations in blood pressure and only slight car^ac ^ 
tion. The actions on the central nervous system are nuno , 
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patients become drowsy whereas others may be wakeful and 
nervous. Dryness of the mouth, nausea and faintness are less com* 
mon side effects. 

Dojoge.— Adults, SO to 100 mg, repeated every 3 or 4 hours if 
required. For children, a dose of 25 to 50 mg. is recommended. 

The Upjohn Company 

Syrup Orthoxine HydrocMorida: 473 cc. bottles. A flavored syrup 
containing 10 mg. of methoTyphenamine hydrochloride in each 
cubic centimeter. Preserved with 0.1 per cent methylparaben 

Tebleh Orthoxlne Hydrochloride: 01 Cm. 

U. S trxdemark SQ9.06Q 

METHYLHEXANEAMINE.— Forthan* <Ln.LY)^l,3-Dimethyamyl. 
amine.— The structural formula of methylhexaneamine may be rep- 
resented as follows: 


CH, NH, 


PAysiecI Properfiei.— Methylhexaneamine is a colorless to pale 
yellow liquid with an ammonialike odor !t boils between 130 and 
135*. It is readily soluble in alcohol, chloroform, ether and dilute 
mineral acids and is very slightly soluble in water. 

Atiieni oed f/ret.— Methylhecaneamine » a volatile sympathomi- 
metic amine base, whose salts share the actions and uses of other 
sasoconstnetor agents The systemic toxicity ol mcthylhetaneanifne 
in animals is greater than that of ephednne and less than that of 
amphetamine. Its pressor action Is more prolonged than that of 
epinephrine and is subject to tachyphylaxis, as shown by temporary 
tolerance of the peripheral arteries of animals to repeated injec- 
tions Soluble salts of the base produce mydriasis following local 
instillation. 


readily releases the volatile base when the inhaler U opened This 
method of local application of the drug produces little or no effect 
upon the pulse rate or blood pressure of adult humans If its use 
produces side effects such as headache, nersousness, mental stimula- 
tion or tremors, the drug should be di'continued 
Doioge — Meth) Ihcxancamine is supplied m indisidual inhaler 
dispensers, c.ich containing methylhexaneamme carbonate equiva- 
lent to 250 mg of the base. One or two Inhalations through each 
nostril b recommended as a single dose, to be repeated in accord- 
ance with the relief obtained at mtm*ah of not less (ban one- 
half hour. 
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EU ttUV tc COMPASY 

Inlialer Forffiane: 250 mg. Each Inhaler contains 250 mg, c( 
methylhexancarninc and 32 mg. of menthol. 

V. S. palfnis 2.3S0.31S ai>d 2.336.273. 

NAPHAZOUNE HYDROCHLORIOE-N.F,— Prlvfr,# HrrfrosMorWB 
fCiBA). — 2- (J - Xaphlhylmethyl)imi'daroIinc hydrochloride. — 
“N'apharohnc Hydrochloride, dried at J05* hr 2 hours, cooutos 
not less than 98 per cent of CnHuNj.HCJ.” The structural 
formula of naphazohne hydrochloride may be represented as fol- 
lows: 


HCf 


Phyiinl Froperi;«. — Napharoline hydrochloride occurs as a 
white, crystalline powder. J( is odorless and has a hitter taste Its 
solutions arc neutral to litmus paper. It is freely soluble in water 
And alcohol, very slightly soluble in chloroform and practically 
insoluble m ether. 


rcsplratoiy tract, such as nasal congestion of allergic and iritiamuu- 
lory origin, acute and chronic Thmitis, vasomotor rhinitis and 
acute and chronic rhinosinusitts In acute nasal congestion, exces- 
sive use of vasoconstrictors may delay recovery. The rebound con- 
gestion of the mucosa sometimes caused by naphazolme hydroebJo- 
rfde can be alleviated wjtbin a lew days simfdy by discontinuing 
all nasal medication. Those svho respond with rebound congestion 
may tolerate solutions weaher than those commonly used It is pos- 
sible that the amount of drug absorbed following local application 
may be sufficient to rncreaee the blocd pressure. The drug also |s 
useful as an ocular decongestant for symptomatic relief of bacterial, 
allergic ancl vernal conjunctivitis, to reduce blepharospasm and in 
the control of hyperemia ol the p^pebral and bulbsr con;unctiv« 
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For ocular decongestion an isotonic solution containing 0.1 per 
cent is administered by the instiHation of 1 to 3 drops in the 
conjunctival sac of the averted eye. 

ClBA PnAEMACEUTICAI PSODUCTS, IWC. 

Nawl Jelly Privina HydrocMoritf* 0.0S%: 20 Gm. tubes. Each 
gram contains naphaaolme hydrodiloride OS mg, in a buffered 
water-soluble base containing glycwin, tragacanth and aromatics. 
Preserved with 001 mg thimerosaL 

Solution PrWiflo Hydroehiorlda 0.1% (Ophihalmie).‘ IS ec. dropper 
bottles. A buffered solution containing 1 tng. of napharoline hydro- 
chloride in each cubic centimeter. Preserved with 00065 per cent 
methyiparaben and 00035 per cent propylparaben 

Solution PdWna Kydrochlopide 0.t% (For AdaHt Only): JlS cc. 
bottles A solution containing 1 mg of napharoline hydrochloride, 
2 6 mg of exsiccated sodium phosphate, 3 2 mg of sodium chloride, 
2.2 mg of potassium chloride and 74 mg of potassium biphos- 
pbate m each cubic ceiKimeter Preserved with thimerosal 1:100,000. 

Solution Privine Hydfoehloride 005%.* 15 CC nebutirers and 30 
and 460 cc bottles A solution containing 0 5 irg of napharob'ne 
hydrochloride, 2 6 mg of exsiccated sodium phosphate, 34 mg of 
sodium chloride, 2.2 mg of potassium chloride and 7A mg. of 
potassium bipbosphate in each cubic cenumeter Preserved with 
thimerosal 1 100.000 

V. S. ratent 2.161.918 U S trademark 39SJ)04 


0 -?m4h 

OM NM, 


Phytkol Praperdti — Phenylpropanolamine hydrochloride is a 
«« i)](e benzoic acid, Phenyl- 

• ween J90 and 194*. It Is 
' • ind Insoluble in benrene, 

■ • • A are neutral to litmus. 
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ing aclion, phenylpropanoJaminc hydrochloride should be admin- 
Isltrtd with caution to persons with heart or thyroid disease, high 
blood pressure or diabetes xneDjtus. 

Oosage — As a local application, spray or instillal/oB, J or 3 per 
cent aqueous solutions; orally in allergic conditions, 2S to SO mg. 
three times daily usually 1$ adequate Jor adults, with corre-pond- 
}ng]y sraafler doses /or children; to depress appetite in obesity, 
SO mg. two or three times daily before meals for adults, JO to 
IS mg. three limes daily for children S to 7 years of age, 25 mg. 
three times daily for children 8 to 12 years of age. 

Sharp 4: DoitsTE, Division op Merck i Co., Inc. 

Capsules Pfopadrine Hyd'ocMorida: 2S and 50 mg, 

Elirir Propadrina Hydrochloride: 473 cc. and 3.78 liter bottles. A 
flavored c/ixir containing 4 mg of phenylpropanolamine hydro- 
chloride in each cubic centimeter 

Solution Propedrino KydrocMotido 1%; 30 and 473 cc. bottles. 
An isotonic solution containing 10 mg. of phenylpropanolamine 
hydrochloride in each cubic centimeter. Preserved with 6.5 per cent 
chlorobutanol 

Solufion Propadriac Hydroehlorido 3%: 3.78 liter bottles. As 
isotonic solution containing 30 mg. oi pbeoylpropanolamlse hydro- 
chloride In each cubic centimeter. Preserved with 0.5 per cent 
chlorobutanol. 

U. S. trademark 207,57$. 

PHSNYLPROPYLMETHYUMINe.— Venadrffle (MmreU) -NJJ- 
Dimethylpbenethylamine -—“nie structural formula of pbenylpropyl* 
methylamine may be represented as follows; 



Phyi'iea} Preperries.—'PbenyipropyJmrtbylaTinRe is a colotless W 
pale yellow liquid which begins to boil at 203* and $8 per wnt 
of which distils between 205 and 210*. It is very soluble in 
alcohol, benzene and ether, and 1 2 parts dissolve in 100 
water. Aqueous solutions of pbcnylpropylmetbylaminc arc alkaline 
to litmus; the pH ol a solution of 2 drops (about 
phenylpropylmethylamine diluted with 10 cc. of water is ao u 

Actions end i/ier.— Phenylpropylmethylamine base is 
and, therefore, may be inhaled to produce nasal constriction, itp 
duces little or no irritation, local tissue reaction or central nttv 
system and cardiovascular stimulation. . 

Dosage.— In Using the phenylpfopylmethylamine v® 

inhalation through each nostnl usually is sufficient. This may 
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repeated as needed, although the imtal care concerning such com- 
pounds should be exercised untQ more inlormation is available in 
the entire held of sympathomimetic amine compounds, especially 
those used locally as nasal vasooinstnctors. 

The Wm, S. Mesreu. Compmiy 

Inhaler Vonedrine: Each inhaler contains (at the time of manu- 
facture) not iess than 0 25 Gm. of phecylpropylmethylamine and 
aromaUo. 

V. S patent 3,398, «S0 U S trademark 406.970. 

PHENYLPROPYLMETHYLAMINE HYOROCHLORIOE^Voeadffn. 
Hydrochloride (MEfcREtx). — M,^-Dimetbylphenethylamine hydro- 
chloride.— Phenylpropylmethylamine hydroddorlde is made by 
adding tdienylpropyimethyiamine to an aqueous solution of hydro- 
chloric acid. It is not available in the dry state The structural 
formula of phenylpropylmethyiamine hydrochloride may be repre- 
sented as follows. 



HO 


PAnleei Propert/ti.— The solution is clear, colorless and nearly 
odorless. It has a pH between S 5 and 6J. 



dosage. 



congestion 

Pbeoylpropylaetbylamioe hydrochloride is incompatible with 
silver salts, tannates and picrates. 

The Wsr. S. Mtwtu. CoMFunr 
Sotulien Vonvdr'm* Hydreehlorld* 2.8%: 80 cc. dropper bottles 
and 438 cc. bottles A solution containins 38 mg of phenylpro- 
pylmethyUmine hydrochloride and 0.2 mg. of cetylpyridmiura 
chlonde in each cubic centimeter. Preserved with 005 per cent 
methylparaben and 001 per cent propylparaben. 

U. S. osttet 3,298,630. U. S. »»d«n»rfc 406,970. 
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PROPYLHEXEDRINE-U.S.P.— Beniedrex (Siirrir, Ktixt & 
rRENtaj). — • l-CycioIieTyl-2-melhyIatninopropane. — ‘Tropylliexe- 
drine contains not Jess than 98 per cent and not more than 101 
per cent of CjoHaiN.” C/SJ*. The structural fortniila of propyl- 
hexedrine may be represented as follows; 


CH, 

'CH,9M 
KH 
CHj 

Physleaf PropirfUt. — Propylhexedrine is a dear, colorless liquid 
with a characteristic amine odor. It boils between 202 and 206’. 
Propylhexedrine is very slightly soluble in water and soluble in 
dilute adds, alcohol and ether. 

>4c//on» and Utei. — Propylhexedrine is closely related to, and 
shares the actions and uses of, amphetamine and similar volatile 
sympathomimetic amine compounds. It produces vasoconstriction 
and a decongestant effect on the nasal mucous membranes. Propyl- 
hexedrine has only about one-half the pressor effect of amphet- 
amine and produces decidedly less effect on the central nervous 
system Propylhexedrine, therefore, is useful primarily for its local 
shrinking effect upon the nasal mucosa in the symptomatic relief 
of nasal congestion caused by the common cold, allergic rbiidtU 
or sinusitis. Its volatility makes propylhexedrine convenient for 
Intranasal application by inhalation and for reaching structures 
sometimes inaccessible to liquid forms of medication. Because of 
its wide margin of safety and relative freedom from toxic side 
effects, the use of propylhexedrine by inhalation is not contraindi- 
cated for palients in whom an epbedrineJike action would be 
undesirable. It is considered safe for self-medication by adults, 
but children should not have unsupervised access to an inhaler. 

Dotage . — Propylhexedrine is administered by nasal innalaUon 
with a portable inhaler containing 025 Gm. of the drug. The 
- 1 .-. tj ♦c-v.iu applications to avoiu 

■ i . ise is two inhalations 

. ilose may hr repwtw 

, . T is coif It should be 

Warmed in the band before use because the volatility 
bexedrine is reduced by cooling. With ordinary use, a 0 25 om. 
container w’ill retain its effectiveness 2 to 5 months. 



Sarrrs, Ktiffs & FszitcB LASOKAWfoss 
Inhaler Benxedrex: Each inhaler contains OJS Gm. of propyl- 
hexedrine. 

U. S. patent 2,4S4,716. V. S. tradeflwfka 433.148 and 438, MS. 


RACEPHEORINEHYDBOCHLORIDE-N.F.— 
aioiBOtlhyl)b5iuyl alcoR.l 

Hydrochlorid..— .K-Epbedm. Hydrorfilondc— RaephM^ w 

drochloiide, wbtn dned at IDS* lor 3 hours, yitlds not Itss tMH 
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98.2 per cent and not more than 1007 per cent of C10H15NOHD ” 
A'J^. The stiuctutal fonnula of raceph^rine hydrochloride may be 
represented as follows. 

-CM-CH‘ HO 

Pfiyticel ProperfUi — Racephednae hydrcdiloride occurs as fine 
white, odorless crystals or powder. It is affected by light Its solu- 
tions ate inactive optically One gram of racephedrine hydrochloride 
dissolves in about 4 cc of water and m about 25 cc of alcohol 
U is insoluble m ether 

Actions and Utts — Race]^edruie hydrochlonde produces periph- 
eral effects similar to those of epinephrine However, it is difficult 
to explain fully its effects without postulating some stimulation of 
the central nervous system and some action on striated muscle as 
well as direct stimulation of syropatbeticaily innervated smooth 
muKle In small doses, tacephednne hydrochlonde stimulates 
the heart, increasing the rate and the strength of contractions and 
raising the blood pressure In large and tosic doses the drug has 
4 depressant action on the heart muscle On intravenous or intra- 
muscular fnjectton it causes a rather lasting rise of blood pressure, 
due mainly to vasoconstriction Other effects similar to these of 
epmephnne are dilatation of the bronchi and mydriasis after local 
or systemic adrmnistration On local application to mucous mem- 


of the eyes and to shrink the congested mucosa of the nostrils in 
rhinitis and sinusitis It 1$ useful m asthma, especially to prevent 
attacks, but often it fails partially or completely It is used also in 



3 to 4 hours. 

Tat Upjous Co»FAat 
Ceptulet Racephedrine Hydrochloride. 35 mg. 

Solution Racephedrine HydrocMoride 1%; A Ringer’s solution 
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contatnins 10 mg. of racepbcdrine hydrochJoiide io faci cubic 
centimeter. Preserved \vitb OJ per cent chlorobutanol, 

TUAMIN0HEPTANE.->-TuAmin6 (La.i.v). — l-Methylhejylamine — 
The structural Jor/nula oi tasminobeptane way be represeated as 
folloivs. 


CHj 

NHj 

Physical^ Properties . — Tuaminoheptane is a colorless to pale yellow 
liquid which boils bettveen 1JS5 and 142J*. Jt is freely soluble In 
alcohol, benzene, chloroform and ether and is sparingly soluble in 
water. The pH of a 1 per cent solution is 11.45. 

Actions and Uses . — This compound is a vasoconstrictor and a 
sympathomimetic amine. Inhalation of the vapors is an effective 
’• • • usefuJoeo 

(see aha 

■ Id be used 

Doioye.— An inhaler is available. The dosage is one or t«’o gentle 
inhalations through each nostril, repeated at hourly intervals ii 
necessary. 

Ex,: EltLV & COUPANY 

Inhaler Tuamine: Each inhaler contains (at the time of packingj 
the equivalent of OJ25 Gm. of tuaminoheptane and aromatics. 

TUAMINOHEPTANE SULFATE.N.F.—Tuemln« Sulfate (LttlV).- 
l-MetbylhexyhmiM sulfate— “Tuaminoheptane Sulfate yields not 
less than 96 5 per cent of CnHaiNjJJsSOi " The sinictuial 
formula oi tuaminoheptane sulfate may be represented as follows: 


CH, 

CM,CH;(Ch,),CH;CH • fi H^SCi 
NH, 


Physical Properties . — ^Tuaminobeptace sulfate is a white, odorless 
powder, which is readily soluble in water. The pH of a 1 per cent 
solution is about 5.4. 

Actions and Uses . — The vasoconstrictive effects of a 1 per 
solution of this compound exceed those of a similar concentratio 
of ephedrine; 0.5 per cent solup'on produces about equal vasocon- 
strictor action. The duration of effect is greater than that 
ephedrine. 

Ooioge. — A 1 per cent solution may be applied to the 1®“'°';' 
membranes of infants and adults by spray, dropper or tamp 
and usually is adequate for routine treatment. A 2 per ' 

lion, best applied by pledgets of cotton, may be used for opera 
procedures, diagnostic examination and other special arcumsu 
For displacement therapy, a 02 per cent soluUon can be usea. 
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Eli Lilly & Company 

Solution Tuomine Sulfate 1%: 30 and 475 cc. bottles. A solU' 
tion containing 10 mg of tuaminoheptane sulfate, 6 8 mg of 
potassium pho'phate monobasic and 09 mg of sodium chloride. 
Preserved with phenylmercuric nitrate 1:50,000. 

Solution Tuamine Sulfate 2%: 60 and 475 cc. bottles. A solu< 
tion containing 20 mg of tuaminoheptane sulfate and 6.8 rog of 
potassium phosphate monobasic Preserved with phenylmercuric 
nitrate 1.50,000 


SYMPATHOLYTIC (ADRENERGIC BLOCKING) 
AGENTS 

The effects of sympatholytic agents (antisympathomimetic) on 
the body resemble the effects of cutting the sympathetic (thora* 
columhar visceral efferent) nerve supply Such drugs are antag* 
onists of epinephrine and, accordingly, often are referred to as 
adrenolytic agents They slow the heart, lower blood pressure by 
extensive vasodilatation and increase gastro-intestinal muscle tone 
Among the drugs that block the vasoconstricting and blood pres- 
sure elevating effects of epinephrine arc ergotoxin, plperoxan 
and yohimbine Ergotamine tartrate and F 883 dicthylaminomethyU 
1,4-bcnzodioxan more potently depress or block sympathetic re- 
flexes Various well-known preparations of ergot also exhibit this 
type of action m some degree, they are described in the chapter on 
oxytocics Although a sympatholytic drug by strict definition must 
be adrenolytic, the reverse is not neceSsanly true Certain drugs 
may be adrenolytic only, since the blockmg of adrenergic drugs 
uniformly requires less patency or lower dosage than the blocking 
of sympathetic nerve stimulation 

Currently, the best known of these drugs are piperoxan, dibenzyl- 
/3-chtorcthylamine hydrocblonde (Dibenamme Hydrochloride) ; 
toiazohne hydrochloride and phentolaminc. 

Climcal reports suggest that intravenously administered piperoxan 
reduces the blood pressure of patients having hypertension caused 
by circulating adrenalin from pheochromocytoma. Small intrave- 
nous, intramuscular or oral doses of phentolamine evidently simi- 
larly reduce blood pressure and aid diagnosis of pheochromocytoma. 
Dibcnzyl-,S-chlorethylamine (Dibenaminc) administered intrave- 
nously blocks and reverses the pressor action of epinephrine and 
interrupts vasomotor reflexes for pericds as long as 24 hours 
Toiazohne hydrochloride and phentolamine are effectively admin- 
istered orally in patients with certain circulatory disorders of the 
extremities, an action described as sympatholytic. 

HYDRALAZINE HYDROCHLORIDE.— Apresolln* Hydroehloridt 
(Cina). — l-Hydrarinophthalazine hydrochloride — ^The structural 
formula of hydralazine hydrochloride may be represented as 
follows: 
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• HCI 


P/iyilcal Propertiet. — Jlvdrabiinc hydrochforitlc is a Hhile, odor- 
less, crystalline powder, with a mcliinc point between 270 and 
280* (with decomposition). It is »-cr>' sI/Rhlly soluble in ether. The 
amounts that dissolv'c in (he follou'ins solvents to form lOO ce. 
of solution arc 0 2 Cm in alcohol and 4 4 Cm. In svatcr. The pH 
of a 2 per cent solution Is 3 5 to -I 5. 

Aefiont and f/iei.— Hydrataeine hydrochloride, a derivative of 
phthalartne, Is an antipressor druR (hat e*erts chiefly a central 



pherentasln and possibly other endo/renous factors considered im- 
portant in causing hjpertension Also, it inhibits the hormonal- 
cerebral vasopressor substance which may participate in var^nc 
cleftrees in more than one form of hypertensive disease and 
is not affected by more potent adrenerpic blocking agents. Tee 
capacity to Inhibit a pressor substance of cerebral origin may 
explain the drug’s efleciiveness In neurogenic h>perfensien not 
benefited by cslenslie lumbodorsal sympathectomy 
H)dra/asine helps control essential and early malignant h>p<'* 
tension. Its efficacy often is greater fn acute, more $e«re, non- 
terminal phases of these disorders In advanced pathologic ttiangt 
of the kidney (chronic renal hypertensfon or chronic ' 

nephritis), the effectiveness of the drug Is diminished considcraoiy. 
Although kidney function improves in some patients, tMOtnee 
lacking to indicate that the drug effects any anatomic alteration 
patients with severe and progressive cardiovascular 
expericnce is necessary to determine whether the capacity of n> 
arine to lower elevated pressure In early, severe u. 

delay development of vascular damage. VVorthwhile results m y 
expected in the toxemias of pregnancy. Preliminary studiw inai 
some beneficial effects in acute glomerulonephritis. *®“*>,*^ - 

azine is a useful adjunct in the control of diverse forms ol >^ 
tension, with due consideration to the environmental, ai u 

psychic factors involved , , j.««n<fra(ed, 

Although true tolerance to the drug has not been 
blood pressure may rise occasionally during treatment. 
occurs, it may be advisable to discontinue therapy * ’ 

resume it, prescribing small dwes as for initial ^ 

Because the toxicity of hydralazine is low, 
effects seldom are encounter^. Studies on tissues, 

have not revealed evidence of chronic toxic j ^ay pre- 

Clinically, postural hypotension and circulate^ c lap« 
cede a fall in blood pressure, but severe reactions ot ims 
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reUtively rare The secondary ^ecls of a reduction in blood pres- 
^(ite per se may cause tacbycaidta, headache, dizziness, faintness, 
palpitation, angina, numbness and tingling of extremities, malaise, 
depression, disorientation and attsiety In addition to these side 
effects, the drug also may produce nausea, vomiting and mild peri- 
orbital, ankle, genital ot other localized edema Giant unicana, 
relieved when the drug b withdrawn, also has been reported. In 
most patients, side effects usually disappear after the first ? weeks 
oi medication but may persist with continued therapy or reappear 
upon increase of the dosage 

The physician must be thoroughly familiar tailk the character' 
isticj of ftytitalasine before presctibing or odtninijlering the drug. 
'' '• • '•**■ »vrfe undffslandiOg ton the mo^imal brnefil, ct>».dstrnl 
■ . • ■ ' W/» Use of the drug tn 

• ■ . ‘ be at~ 

• ' ■ • ‘he pDS' 

‘ • • ■ ■ {angers 


acute systemic lupus eiyuit..M»-v 
usually disappears when (he drug is withdrawn or uu. 
reduced. The severe erythematous form has been controlled with 
cortisone and corticotropin 

Doi09» —ilydralazine hydrochloride usually is administered 
orally but may be infected parenteralty (intramuscularly or uitra« 
venouMy) when the drug cannot be given by mouth. By either 
route, the dosage must be individualized in accordance with the 
response of (he patient. 

In the ambulatory patient, therapy should be initiated by the 
oral route, and the patient carefully instructed by the physician 
Concerning the s«b|ective effects that are produced Headache 
and/or patpitation usually ate experienced within 12 to 24 hours 
iollowing the initial dose These symptoms usually disappear 
spontaneously, with no change in dosage, within 2 to JD days after 
starting treatment 

The initial dose for moderate to severe hypertension should be 
to mg , given four times daily, after each meal and at bedtime, to 
make a total daily dose of 40 tng Individual doses should be 
'paced equally, and (he total of 40 mg per day should be con- 
tinued for the fint 2 to 4 days, untess contraindicated because of 
severe or daltessing side eSecta The dose may be increased to 
25 mg four (im« daily for the balance of the first neek. During 
the second week, the dose my be inerca'ed to mg four times 
daily (total daily dose of 200 mg ) If side effects are absent or 
minimal and the blood pressure can be reduced to a more desirable 
level, (he slnple dose may be augmented b)’ 10 or 25 mg incre- 
ments every 5 to ? days Most pntKnts obtain tnaximal benefit 
(tom the s^edute of lOO mg four times daily (total daily do** of 
400 mg ). However, some patients are slabilutd best wilh as htlle 
as ICO mg per day Iri divided doses, others may tolerate as much 
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^*5®**f- \\jthdrawal of Tnrdication b not always necessary, and, 
when it IS employed in other conditions, a reduction in dosage fre- 
quently b followed by a disappearance of untoward symptoms. 

Doioye.— Phentolamine hydrochloride is administered orally. 
The usual adult dose is 50 m/r. /our to six times daily. Larger 
doses, as high as 100 mg., four to sic times daily, may be necessarj', 
especially in severer cases of peripheral t'ascular disease and hjper- 
tension. In children, the usual dosage b 2S mg. four to sLx times 
daily. 

CiBA PlUKXfACCimCAL PpOtiVCTS, Js'C. 

Tabltlt Regiilfia HydroeMorid*; 50 mg. 

U. S patent 2.S0J.0S9 

PHEN70UMINE ':*.a-r-rr w,. 

fhanetulfenat* (Ct! • \ ‘ \ • • • 

minomethyO-imidazol • • 

thanesulfonate, dried at 60* in vacuum for 4 hours, contains not 
less than 93 per cent of CrrWtoNaOCHjSOj." l/JJ*. The struc- 
tural formula of phenlobmine melhanesulfonatc may be repre- 
sented as follows 



CH,50,N 


Phrveol Preptrilei — Phentoiamine mclhanesuUonate b a white, 
odorless, bitter powder. It is freely soluble in water, very slightly 
soluble in acetone and practically insoluble in ethyl acetate The 
amounts that dissolve in the folIosWng solvents to form 1D0« d* 
solution arc 6 8 Gm in alcohol and OIS Cm. in chloroform 
Phentoiamine methanesulfonate is stable when protected from 
moisture The pH of the 1 per cent solution is 4 5 to 5 5. 

Aefions and Uses . — Phentoiamine methanesulfonate, a 
sofubfe salt of the adrenergic bfodcing agent phentoiamine, is usefl 
parenterally in the diagnosb and surgical management of hyperten- 
sion caused by pheochromocytonia, a tumor that charactenstical y 
gives rise to excessive circulating epinephrine and/or 
Phentoiamine, as the hydroeWonde salt, is admi/jistered orally t 
• . ..u„_..i.-/.mocytoina 

» and the 

. . e mono- 


graph on phentoiamine hydrochloride e • nh 

Phentoiamine effectively blocks the prcs'or activity oi ' 

rine and levarterenol for longer periods and in smaller 
than does piperoxan Therefore, phentoiamine rnethanesuU 
IS considered more useful and less toxic than piperoxan as a s 
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Rostic agent to exclude the i>rtSCTce of pheochromocytoma as 


doubt. 

The U'C o{ phentolamme methanesuUonate as a diaenostlc lest 
for pheochromocytoTna is based on its adrenolytic effect in pro- 
ducinR a fall in blood pressnte durini* a "typical” paroxysmal 
hypertensive episode However, it is also indicated diagnostically 
in the preserjce of persistent chtonic hypertension, especially when 
the hypertension ts associated with a high basal metabolic rate, 
hyperplycemia and tachycardia, and in sudden severe hypertension 
in a normotensive or hypertensive patient during anesthesia or 
operative procedure and in hypertension in children or young 
adults, especially in the absence of severe renal disease During the 
normotensive phase, that is, when the pheochromocytoma is not 
discharging sufficient epinephrine or levarterenol to elevate the 
blood pressure or to sustain an elevation, and m essential hyper- 
tension coexisting with a pheochtomocytoma, repeated testing may 
he necessary to rule out ‘‘false negative” interpretation of a slight 
(all In blood pressure following adminislrauon of phentolaroine 
A “false positive" drop in pressure may occur in patients with 
uremia and in those ivho have received s^atives prior to the test 
with phentolamme Therefore, the test should be performed in 
the absence of sedation (or any anodyne) for at least 24 hours 
preceding Basal blood pressure first is determined following a 
period of rest in the supine position, and the miection of the agent 
» delayed after introduction of the needle to allow the hyper* 
tensive effect of needle pain to subside 
The duration of the blood pressure response to phenlolamine 
IS influenced by the route of injection Moderate or slight tachy- 
cardia IS the only undesirable side effect of the test so far associated 
with intramuscular injection of the recommrnded dose. Given 
intraienously, the same dose has caused tachycardia with angina 
and. in rare instances. weaLntss. dtuiness or flushing, none of 
which base been considered serious The diagnostic and therapeutic 
u'e of phenlolamine methanesuUonate m pheochromocytoma is 
consider^ to be relatively safe and free from alarming reactions. 

Ooioge — phentolamme methanesuUonate is employed in perma- 
nently stable, lyophvlixed form lot preparation of a fresh aqueous 
solution lot administration by intramuscular or Intravenous Injec- 
lion In solution, phentolamme salts are stable for only about 6 
roonlhs For adult*, the intramuscular or Intravenous test dose is 
S mg ml tc of distilled water for mieclion, in children, an intra- 
muscular dose of i mg or an mtrasenous dose of I mg usually a 
adequate A typical positne response m characterized by an imme- 
diate drop in ssstolic and du<tohc blood pres.‘Ure. The maximum 
depTe<«or effect usually w obtained within 2 mmoles after injra- 
\tnous inicction and withm 20 minutes after intramuscular injec- 
tion Oeneraity, the systolic fall IS approximately 60 mm Hg. with 
the diastolic fall exceeding 2S mm Ilg. but the degree of response 
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may be somewhat less in some patients. After intramuscular 
injection, the reduction usually persists for some 30 minutes and 
gradually returns to previous levels within 3 to 4 hours. After 
intravenous administration, the blood pressure usually returns to 
previous levels within JO to 15 imoutes and, occasionally, within 
2Yi minutes. Negative responses are recorded when there is no 
change in blood pressure, a slight or moderate rise in blood pres- 
sure or only a slight lowering of bfood pressure. The intravenous 
route should be employed if it is necessary to repeat the test to 
rule out false reactions. 

In the control of blood pressure during surgical management 
of pheochromocytoma, the preoperath'c adult dose is 5 mg^ intra- 
muscularly or intravenously, 1 to 2 hours before the operation. 
This is repeated, if necessary, to prewnt a parosysm caused by 
anesthesia or emotional stress For children, the preoperative dose 
is 3 mg. Intramuscularly or 1 mg. intravenously. During operation, 
an intravenous dose of 5 mg. for adults or 1 mg for children, 
mpealed if ncccaiary, may be given whenever blood pressure 
begins to rbe as a result of stress or of manipulation of the tumor. 

CwA PirARsiACEimcAt Products, Inc. 

Lyophllbed Re^Itine MethsAesulfonats: 5 mg ampuls. Each ai^ 
pul contains 5 mg. of phentolamine meihanesulfonate. Packaged 
with 1 cc. vial of water for injecuon. 

U. S. patent 2.303.059. 

flPEROXAN HYOROCHLORIOE.— See the monosrsph in the 
chapter on diagnostic aids. 

^ ^ Hydroehle* 

. , •. — Benraaoline 

• . , • , not less than 

S ’ I basis.*’ fl-SP* 

The structural formula of loIazoUne hydrochloride may be repre- 
sented as follows; 



HCl 


... , — .i.v.'te or 

, ‘with 

slightly . 

a meltin .. 

hoi, chloroform and water ana veiy s«ig«*ii> « 

ethyl acetate. The pH of the 2 .S per cent solution is between « y 

and 5.3. . ^ •- . potent adreno- 

' ' ■ ’ the transmb- 

■ it their recep- 

. ■ of circulating 

e’pioiphnnt and /evarterenol. After htoct.ns ““ jybyTn- 
metic agents, the drug may cause “epinephrme reversal oy 
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masking thtir vasodilating component. Unlike other adrenolyUc 


therapy of peripheral ischemia and tts resultant pain, loss of func- 
tion, ulceration, gangrene and other trophic manifestations. It Is 
useful in the treatment of a high percentage of patients with 
acrocyanosi* • ‘ ns, Ihtorobo- 

angiitts ohh • pheral vascu- 
lar compile sequelae of 

frost bite, roderma and 

ulcers of the extremities Because the drug virtually abohshes nor- 
mal vascular tone as well as neurogenic and humoral vasoconstric- 
tion in the extremities, u also can be employed as a diagnostic 
agent for the same purpose as sympalheut procaine block anes- 
thesia, that Is, to distinguish between functional (vasospastic) and 
organic (obstructive) components in occlusive peripbeial vascular 
disease. The resultant increase In blood flow likewise provides aa 
index of the initial vasospasm and the degree to which a decrease 
in normal vascular tone will augment blood flow in ischemic tissues; 
however, such information cannot be uHd to forejudge the possible 


Although the drug has relatively low toxicity, its use is accom- 
panied by various side effects Hushing, goose flesh, formication 


meals Parasympathomimetic agents may be employed to counter- 
act effects of the drug on the lower digestive tract. Intra-arterial 
administration is associated with a feeling of warmth or even a 
burning sensation throughout the treated hmb Minimal side effects 
of arterial injection include flushing and pilo-cretUon, transient 
postural vertigo and slight tadiycaMia; the first two effects are 
used as criteria for the roost effective dosage by that route, A 
paradoxical further decrease In blood supply is observed rarely la 
gangrene, but usually this disappran nlth continued treatment or 
can be obviated by preliminary administration of histamine. Dam- 
age to diseased arteries or to periarterial tissues has not been 
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reported even with prolonged treatment by the intra-arterial route. 
Such treatment may be employed concomitantiy with anticoagulant 
therapy when the latter is indicated. 

The ^cctivencss of tolazoline is enhanced by keeping the patient 
n'arm. fixposure to a cold environment should be avoided during 
treatment since this may result in Increased heat loss from vaso- 
dilation^ and further damage to involved tissues. Because the 
drug stimulatcs gastric secretion of hydrochloric acid, it should be 
administered wiLh eatreme caution to patients with a history of 
peptjc ulcer or gastritis. The drug should be given cautiously to 
patients with coronary artery disease because of its variable h>po- 


or pafenierally by subcutaneous, intramuscular, intravenous or 
intra-arterial Injection The oral route, either alone or in conjunc- 
tion with parenteral therapy, is preferred when prolonged treat- 
ment IS necessary. The most effective dosage is reached at or Just 
below the point when the skin becomes flushed and the patient 
experiences a feeling of chilliness; therefore, the dosage must be 
Individualired and adjusted carefully in accordance nitb the opti- 
mal vasodi/arion and side effects. The usual initial oral dose tor 
adults is 25 mg four to six times daily; this may be increased 
gradually to obtain (he desired response. The usual parenteral dose 


Instances. 

Intra-arterial injection should be carried out only by those e^ 
pericnced in the procedure, preferably in a hospital or clime, wd 
then usually only after the maximum benefit from administration 
of the drug by other routes has been tried Injection « 
the femoral, bcachul or radial artery For adults, an initial test 
dose of 2S mg should be administered slowly for the fint injec- 
tion to determine the response of the individual patiWV The sub- 
sequent average dose ranges from 50 to 75 mg , adminbttrw on« 
or txi'ice daily at the outset. This dosage may be reduerf later to 
two or three times weekly to sustain improvement and 
employed in conjunction with oral therapy to maintain vasoouati- 
t/on between injections . 

With continued therapy, a cumulative vasodilating eHe« pm 
been observed, which may sustain blood flow in peripheral vessels 
at comparatively high levels TTiis effect Is attributed Ic. 
rooting of the development of collateral circulation and ie»ta 
Ibhment of functioning channdsi. 


CiBA pHARSIACTUTlCAt PHODUCTS, InC. 

£/iifr>iJcolifl« HydrocMori*; 473 ec. bottles. A flavored elmr 
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containing 6 25 mg. of tolaaoline hjdrochloride in each cubic centi- 
meter. 

Solution Prisceline Hydrochloride: 10 cc. viaU. A solution con- 
taining 25 mg of tolazaline h>drochlonde in each cubic centimeter. 
Preser>-ed with 0 5 per cent chlofobutanol. 

Tablets Priseoline Hydrochloride: 25 mg 
U. S patent 2,161,938. 

PARASYMPATHOMIMETIC (CHOLINERGIC) 
AGENTS 

These agents are chiefly of two types, choline derivatives, which 
act similarly to acetylcholine, and ^oHnesterase inhibitors, which 
prevent the destruction of the endogenous acetylcholine. 

The effects of parasyrapathomimclic agents on the body resemble 
those seen when parasympathetic nerves are stimulated electrically 
The effect that has been studied most b the vagal inhibition of the 
heart Pilocarpine, physostigmine and acetylcholine are classed as 
parasympathomimetic because they slow the heart in much the 
same way as does the application of tetamzing current to the 
peripheral end of the cut vagus nerve Di-isopropylfluoropbosphate 
surpasses physostigmine and neostigmine in its powerful and irre- 
versible inhibition of cholinesterase It produces, for instance, a 
prolonged tniosb that may prove helpful In the treatment of 
glaucoma 

The typical parasympathetic effects, in addition to cardiac in- 
hibition, are vasodilation in certain areas, miosis and increased 

• • • in many 

■ • • 1$ a very 

, • • I acts so 

briefly because it is promptly rendered inactive by hydrolysis with 


pathetic nerves, and is regularly kept from accumulating by the 
cholinesterase Since physostigmine acts by opposing the cholines- 
terase, it IS a parasympathoiDimctic drug; pilocarpine, muscanne 
and some others appear to act directly on the same receptive 
structure as docs acetylcholine Various choline derivatives have 
been synthesized that are sufliaently stable in the presence of 
cholinesterase to produce useful parasympathetic activity. Unlike 
acetylcholine, some are effective when administered orally and do 
not •'hare its ganglionic action Methacholine Is perhaps the best 
example of this ebss. 


Choline Derivatives 

BETHANECHOL CHLORIDE-U.S.P,,— Urtchel.n* CKIcrId* (Siiur 



254 AUTONOMIC DRUGS 


fi: Doiime) Carbamylmcthylcholme Chloride.— The structural 
formula of bethanechol chloride may be represented as follows; 


Cl 


Physical Properties . — Bethanechol chloride is a white, crystalline 
solid with 3Tt aminehke odor. It melts between 217 and 220* with 
decomposition. It is very soluble in water, freely soluble in alcohol 
and practically insoluble in chloroform, benzene and ether. The 
pH of a 0 S per cent solution is between 5.5 and 
Actions and Uses . — Bethanechol chloride has pharmacologic 
properties similar to those of methacholme chloride but differs 
from acetylcholine in that it exhibits little if any ganglionic stimu- 
lating action and is not destroyed by cholinesterase. It is less 
toxic than some other esters of choline but is also less active 
Bethanechol chloride is useful in the treatment of conditions 
that arc relieved by stimulation of the parasympathetic nervous 
system, it has been used successfully jn the treatment of gastric 
retention following vagotomy, m postoperative urinary retention 
and in postoperative abdominal distention 
Although the drug has been tried in a number of other condi- 
tions that sometimes respond to parasympathetic stimulation, Its 
precise role is not fully established. However, it may be tried in 
such disorders as mcgacolon, adynamic ileus accompanying severe 
trauma, acute infections or neurogenic disorders, neurogenic ateny 
of the urinary bladder with retention; and gastric atony and 
retention following gastric surgery 
Dosage . — The optimum method of administration and the dosage 
must be determined for the individual Mild or moderately severe 
disorders may respond to oral therapy, whereas severe maladies 
may require subcutaneous injection of the drug. 

Oral doses of lo to 50 mg of bethanechol chloride three or four 
times daily meet most needs The effect of the drug sometimes is 
apparent within 30 minutes 

The drug never should be given intravenously or inlramusto- 
larjy. It may be administered ssilrcataneously to patients who c 
not respond to oral therapy or lo those whose physical conaitio 
precludes it The usual subcutaneous dose is 5 mg- (I ' 

though some patients respond satisfactorily to as little 

swing this 
minute to 
disturbing 
lay be rf- 
5US m/ec- 

producc a 


satisfactory response, but such doses should be given * 

adequate trial with doses of 2.S to 5 mg. Unpleasant an 
sionally severe side effects may occur following subcutaneous 
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of S to 10 mg. All effects of the drug can be abolished promptly 
by subcutaneous or intravenous injection of 0 6 mg. atropine 
sulfate. 

SuARP & Doii&tt, Dn'tsiorr or Mckck & Co , Inc. 

Solution Ureeholine Chlorido: 1 cc ampuls. A solution contain- 
ing 5 mg of bethanechol chloride in each cubic centimeter. 

Tablets Ureehollne Chloride: S mg, 

U. S. trademarlc 389.037 

METHACHOLINE eROMIDE.^«cholyl Bromide (Sharp & 
Dohsie) — (2-H>droxypropyl)lrimethyiamTnonium bromide ace* 
tatc — The structural formula of methacholine bromide may be 
represented as follows 


Br‘ 

O CH, 

PAjriJeof Propertiei.— btethacholine bromide is a white, crystalbne 
very hygroscopic powder with a slight fishy odor. It melts between 
146.5 and 148 S*. It is readily soluble in alcohol and water and 
insoluble m benzene and etber The pH of a freshly prepared 5 per 


other vasospastic conditions of the eslreimties, except possibly the 
management of vascular spasm from exposure to moderate cold 
Ooioge. — Methacholine bromide b admmbtered in doses of OJ 
to 0 6 Cm two or three times daily , 50 mg to 0 1 Cm. may be suf- 
ficient to overcome vascular spasm due to moderate extxisure to 


transfer (iontophoresb). 

SiiAitr & Donate, Division or Merck & Co, I.sx. 

TabltU Meeholyl Bromide: 02 Cm. 

U S trademark 318,783 

METHACHOLINE CHLORIDE-U.S.P.^Mteholyl Chloride 
(StURP & Doiiait) — Acetyl-fJ-nicthykholine chloride — The struc- 
tural formula of methacholine chlo^e may be represented as 
(ono«s. 
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C HjC - 0-CH"CM,N* Hj,CC 
0 CH, 


Phyiieal hoperiiti . — 

white crystals, or as a . ■ ^ ■ • 

odor. It Is very dc/iqi • ■ ■ * ■ ■ 

paper. It is readily sol • . 
lienzene and ether. 

Aefions and ^ser.-^Methachofine chloride is useful, by subcu- 
taneous injection only, In the treatment oi selected cases oi par- 
oxysmal auricular tachycardia not responding to the usual thera- 
peutic measures. In the palliative iocil treatment of chrome 
rheumatoid (atrophic) arthritis it is used by the local method of 
ion transfer (iontophoresis) only. In the treatment of chronic 
ulcers, Raynaud’s disease, scleroderma and other vasospastic ron- 
ditions oi the extremities it is used prelerably by the local method 
of ion transfer (iontophoresis) but also by oral or subcutaneous 
administration when the electrical method cannot be employed 
The drug is inferior to quinidine for the prevention of attacks oi 
paroxysmal auricular tachycardia It )$ of no apparent s*alue In the 
treatment of other forms of tachycardia in auricular fibrillation, 
although there is a possibility of inducing transitory heart block, 
followed by resumption of normal rhythm The drug is not useful 
in the treatment of bladder dysfunction, abdominal distention, 
atonic constipation, pchic inflammation, functional dysmenorrhea, 

' *'-i 5;e the rnonograph 


Josage requiremenl! 
some extent, is de- 
• effective oral dose 
ee times s day, si* 
vhich milk may be 
• ing vascular spasm 

due to moderate exposure to cold, oral doses of 50 mg. to 0.1 Cin 
have been found effective. In Raynaud’s disease, sclerodermi and 
ulcers, the effective oral dose may be somewhat higher. 

The subcutaneous dose should be limited to 10 mg on the «rst 
injection to lest the patient's toJerance 11 tolerated, the dose may 
be increased cautiously up to 25 mg This dose usually is adequate 
for injection when this method is employed in the treatment ot 
Raynaud’s disease, scleroderma, chronic ulcers and other vaso- 
spastic conditions of the extremities. In paroxysma^t^ 

nutts 


• the 
f the 
,y be 

abolished quickly by an injection ol O.b mg ol stiopu'c 

For application of mcthacholine chloride by the i-SQQ 

transfer (iontophoresis) it is customary to use a kv 

solution of the drug in distilled water. The solution 


5 applied by 
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moistening the positive electrode fabric that is placed over or 
near the part to be treated. The strength and duration of the 
galvanic current regulates the dosage and always should be applied 
gradually and ^vlthin the amount comfortably tolerated by the 
patient. The patient should be instructed to report any sensation 
of excessive heat or burning If this occurs, the treatment should be 
stopped and inspection made to determine if an electrode is im- 
properly placed. The initial treatment should not exceed 5 to 10 ma. 
for JO minutes Subsequent treatments usually require from 25 to 
30 ma applied for 20 to 30 minutes When several parts are in- 
volved, each treatment should be restricted to a limited area such 
as one hand or one joint Three or (our days is the most satisfac- 
tory interval between treatments The number of treatments neces- 
sary to obtain results varies with the patient and with the type of 
lesion In Raynaud's disease and scleroderma, ten or more treat- 
ments may be necessary to secure improvement, in chronic rheu- 
matoid arthritis the treatments may be reduced to intervals of a 
week after the first four to six treatments; in varicose indolent 
and gangrenous ulcers, treatments may be given daily at the start 
to promote granulation of tbsuc and then reduced after the first 
few treatments to tuo or three times a week During treatments 
by ion transfer (iontophoresis) the patient should be covered and 
protected from drafts and (or about 30 minutes after each treat- 
ment should be kept quiet and xvarm He then may be permitted 
to resume protected activity 

Idiosyncrasy to methaeholine chloride may result in difficulty in 
breathing In this event treatment should be stopped and the 
patient raised to a sitting position If untoward symptoms do not 
subside, atropine sulfate should be given at once hypodermically 

Sharp & Donste, Divisio.v or Meiick & Co, Ikc 

Powder Meeholyl Chloride: 1 and 10 Gm. bottles for the 
preparation of solutions (or oral administration and for ion transfer 
(iontophoresis). 

Powder Mecholyl Chloride: 25 mg ampul for the preparation of 
solutions for subcutaneous injeclion. 

U S. trademark 118.781. 

Cholinesterase Inhibitors 

The actions of acetylcholine are abolished when it b hydrolyzed 
by the specific enzyme, cholinesterase, the Utter normally occurs 
in the scrums and is distnlnited widely m the tissues, especially 
In nerve structures This destruction »s inhibited by a variety o( 
substances, such as physostigminc, which thereby increase choliner- 
gic (parasympathetic and gangliomc) acthity. Other cholinesterases 
act more or less specifically on other choline esters 
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aratlons arc more stable. They arc as active as physosfijmlne in 
slimuIatInB intestinal pcristalsb and have a similar but diminished 
miotic activity. There is no satisfactory evidence that the symp* 
toms produced by toalc doses of benrpyrinium bromide or neostjg- 
mine salts are any less sc\*ere than those produced by comparable 
doses of physostigmine or its salts. This latter fact becomes espe* 
cially important svhen it Is consideml that benspyrinium bromide 
and neostigmine preparations arc used by subcutaneous and intn- 
muscular inieclion, since they are four to sit times as toxic as 
physostigmine uhen injected subcutaneously fn the rabbit. Atropine 
is the antidote to neostigmine. 

Neostigmine preparatloru and benxpyrinium bromide are used 
for the treatment of atony of the fmestinal and bladder muscula* 
ture and for the symptomatic control of myasthenia gravis. Their 
use for the treatment of intestinal and bladder atony is based on 
their vagotonic activity , because of their anticurarelike action, they 
are applied in the symptomatic treatment of myasthenia grasb 
The) arc aI<o credited u-ith mild latalive action, but their u^ 
solely for that purpose Is not advisable. The use of neosli^ine 
methybulfatc has been recommended to antagonize the action ol 
curariform drugs. 

Neostigmine mcthylsulfate or benspyrinium bromide is inJectM 
for the treatment of delated roensfruation and as a lest for early 


but also in the presence of organic systemic disease, endocrine Uis- 
orders, etc , not associated with pregnancy Ho\ve\er, these dniS* 
may be useful ai a screening lest for pregnancy; in the event oi 
absence of bleeding following their administration the positive 
diagnosis of pregnancy should not be made until the ^ 

checked by one of the acceptable biologic tests for pregnano’* They 
arc recommended only for the induction of bleeding in temporary 
functional amenorrhea. 

These agents arc available only in the form of their sails. 

BEN2PYRINIUM BROMIDE.— Sti 9 menefn Bromide (WASSfR- 
CiiiLCOTT) — l-Bcnxyl-3-(dimcthylcarbamyloxy) pyridimura bm* 
mide. — The structural formula for benxpyrinlum bromide may 
represented as follorvs. 



Physh 
yellow 
114 an( 
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tically insoluble in elher. A 1 per cent solution of benrpyrinium 
bromide has a pH between 4 S atul S S. 

Aefions ond Ujbj — Btnzpymiutn bromide has the same actions 
and uses as neostigmine. See the general statement on cholineslerase 
inhibitors 

Ooiage. — For the treatment oi postoperative abdominal disten- 
tion, 1 cc. ot the 1 500 solution (2 mg ) is administered by intra- 
muscular injection, followed by a small, low enema 20 to 30 
minutes after the injectwn. Intramuscular injectiOR is repeated 
every 2 to 3 hours until the desired effect is obtained. 

For the treatment of postoperative urinary retention, 1 cc. of 
the I'SQQ solution (2 mg) is administered by intramuscular in- 
jection, and heat (hot-water bottle, electric pad) b applied to the 
lower abdomen. The intramuscuLir mjection is repeat^ every 2 to 
3 hours until satisfactory micturition occurs ot calheterizatton 
becomes necessary In the latter instance, therapy should be con- 
tinued until the patient voids sponianeouvly 

For the treatment of simple, delayed menstruation, 1 cc. doses 
of the 1 .SCO solution (2 mg ) are given by intramuscular injection 
once daily for 1 to 3 successive days In the absence of endocrine 
disturbance, organic pelvic lesions or systemic disorders, menstrual 
flow may be evoked with the first or second injection, and further 
therapy ’ ' " . . r • 

thud IT 
and ap 

As fi 

quired when the I 2,000 (OS mg) solution is used, the former 
concentration has been found to be more convenient 

VVARNgR-CintCOTT LABORATORItS, DlVJSlO.V Of WaRMER-HUPMUI, 

Inc. 

Solution Stigmoneno SfcmW* t:500: I cc ampuls A buffereef, 
salme solution containing 2 mg ot bcnzpyrinium bromide in each 
cubic centimeter. 

Solution Stigmontne Bronudo 1.2,000: 1 cc. ampuls. A solution 
containing 0 5 mg of ^nzpynnium bromide in each cubic centi* 
meter. 

V. S. psitnt 2,<I89, 2A7 V S trademark SS7.3JQ 

NEOSTIGMINE BROMIDE-U.S P,— Prostigmln Bromid* (Horr- 
mavx-La Roche) — J-Dimethylcarbamoryphenyl trimethylammo- 
nium bromide —"Neostigmine Bromide, dried at lOS® for 3 hours, 
contains not less than 98 per cent of CisHioBrN-Oj” VST. The 
structural formula of ncosugmtne bromide may be represented as 
follows. 


fCHjVt-S-0-/C^-«1CHj, Be* 

^ u* 

ei<»lrnl — VrrAliTTnne ts a white, crvst&tiinc 
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powder, odorless and of bitter taste. Its solutions are neutral to 
litmus paper. One Rram of neostiRinine bromide dissolves in about 
I cc. of water. It b soluble in alcohol and practically insoluble in 
ether. 

Adiont and Utes.y-Scc the general statement on cholinesterase 
inhibitors. Neostigmine bromide is used orally for the treatment of 
rnyasthenia gravis. The brooiide is used in the form of oral tablets 
as it is comparatn'cly nonh^groscopic. it b also employed in aa 

ophthalmic solutir ■ -■ — ‘ *, 

Doioje.— For IT 
times a day after 
interval may be 

Dosage sbouid be kept at the mtntmam necessary to contro} symp- 
toms without side effects. If more than 150 to 270 mg. per ilay is 
rciiuircd, oral administration should be supplemented with neo- 
stigmine methylaulfate parenteraliy or uilh other drugs Should 
unpleasant side c/Tects occur, they often may be controlled with 
atropine sullate. 

A 5 per cent solution is used for ophthalmic instillation in the 
treatment of glaucoma, but in some cases half this strength may be 
adequate Several drops usually are required as a single dose, and 
this should be repeated as often as necessary to maintain intra- 
ocular tension within normal limits 

HemfAV.v.LA Rocue, I.vc. 

OpSihaffflie Seluflon PratU^min bromide $*/,: 7.5 cc. dropper 
bottles A solution containing SO mg. of neostigmine bromide in 
each cubic centimeter. Buffered with I per cent boric acid. Pre- 
served svith 0 18 per cent methylparaben and 0 02 per cent propyl- 
paraben. 

Tdblels Prostigmin Bromide: 0.015 ClO. 

V. S trademark 293, S89 and 42|.S95. 

NEOSTIGMINE METHrL5UlFATE-l/.S,P.-Proit;3miii M.UyW- 
fete (Hofr>tA.v.v-La Roche) — J-Dimclhylcarbamoayphewl 
methylammonium methybulfate. — ^"Neostigmine Methylsullate. 
dried at 105* for 3 hours, contains not less than 98 per cent oi 
CJ3H22N2O0S.” i/SJ'. The structural formula ol aeostigmat 
methylsulfate may be represented as follows. 





P/iyileal Properties.- '• ' ' " ' " 

lalline powder. It is 
ate neutral to litmus 

water. It 'is less soluble ui alcoiioi 11 riiwis uevwtL. 
Actions and (/*«.— Sec the general statement 01 


. - crys- 

olutions 
0 cc of 

. id Its*. 

n cholinesterase 


inhibitors. n j™. «{ 

Doiaje.— Prevention of postoperative disfenpon; Small aoses 
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the 1:4,000 solution are administered subcutaneously or intra- 
musniarly at frequent intervals. Injections are begun as soon as 
possible and repeated In 1 cc. doses every 4 to 6 hours until the 
second or third postoperative day Treatment of postoperative dis- 
tention: Usually one or two ampuls of the 1 2,000 solution, as 
required, are adniinlstered subcutaneously or intramuscularly E.t- 
perimental use in the treatment of myasthenia gravis. Only one 
ampul ( ■ ■ ■ ■ ' 
irequen 
and du 

treatment usually consists of one to four ampuls (0.5 to 2 mg. ol 
neostigmine methylsulfate) 

For induction of bleeding in temporary functional amenorrhea, 

1 (l cc. of 1:1,000 solution) is injected daily for 3 succes- 
sive days. If no bleeding occurs within 72 hours after the third in- 
jection, this is considered presumptive evidence of nonfunctional 
amenorrhea In this case further elToru to induce bleeding should 

abandoned until all nonfunctional causes are ruled out. 

To wmhat the effects of overdosage of curanform drugs. 1 or 

2 cc, Ol the 1.2|000 solution is used. 

The fiowMAjr Bros. Dbuo Commsy 
S oluflon Neoitiqmlne Methyltulfafe with Btniy) Alcohol 2%J 10 
cc. vuls. A solution containing 05 mg of neostigmine melbylsul- 
fate in each cubic centimeter 

HomiAKN-La RocJir, Inc. 

Solulloft Pfoitigmino Methyltulfet* 1:1,000 10 cc vials A solu- 
tion containing 1 mg, of neostigmine methylsulfate in each cubic 
centimeter. Preserved with 0.45 per cent phenol. 

Solutigri Prosfigmin Methyltulfot* l-2.000«nd 1:4,000: 1 cc. ampuls 
U. S. Iradcmark 29S,889 and 421,595. 

Lincoln Laboraiories, Inc 

Solution Nooifigmino Methyhulfoto 1:2.000. 10 cc. vials A buf- 
fered, isotonic solution conUimng 0 5 rog ol neostigmine methyl- 
sulfate in each cubic centimeter. Preserved with 0 45 per cent 
phenol. 

Meyer Chemical Company 

Solgtion Neoitlgmlfie MethyUuHolo I 2,000. 1 cc ampuls. A solu- 
tion containing OS rog of neostigmine methylsulfate in each cubic 
centimeter. Preserved with 0 18 per cent metbylparaben and 0 02 
per cent propylparaben. 

E S. Miller Laboratories, Inc. 

Solution Neoitigmin* Meihyiiulfat* 1:1,000; JO cc vials. An Iso- 
tonic solution containing I mg. of neostigmine methylsulfate in 
cart cubic centimeter. Preserved with 002 per cent propylparaben 
and 0J8 per cent methylparaben. 

Solution Nooitigmino Milhyiiutlat* 1:2.000. 1 cc. ampuls. 
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Tnc Vitarine Compaw, Ikc 

I cc. ampuls and 1 ' • . .'i i . . . ' 

neostlRmlne methyls •» ■ f i' ' 

0 18 per cent melhrtuuuen ana OPi per cent propjlpinkr. 

PARASYMPATHOLYTIC (CHOLINERGIC 
BLOCKING) AGENTS 

the^ine^f<''nl P^'“)"'I»‘>>»l)tlc anenls on the body resemble 
tml! nme.' Vi' •’?">>'”P»'hetic nene lupply to tarioes 

Pi ihli oMrl' ''•'“P"" P'P^Pcra acceleration of the heart similar 
ddataPon Jr^i, '""."■'"P. '«”■ ■" "P, and causes 

mm nV O „ ' 'c' •" 'P” ““"I Py "<>'"« 'hr oculo- 

.™e«LT;;'otihtT:n5“Sf 

In ye antaRomsu to acct>lcholme, which is liberated 

cholincrpjc end orRans. The enzyme cholinestense 
endings in the central, peripheral motor and 
r»rasjmpathet«c nervous s>stem5 This enzyme deslro>s acet)N 
Choline and allows rapid repeiitne impulse transmission by quldly 
h>drol>zing aceijkholine during each refraeton- period. Prostig- 
mine accentuates the action of acet> Icholine by inhibiting cho- 
imeycrasy yd, jheryore, is an antidote for some drugs of this 
senes. Nicotine blocks both transmission of impuhes and the 
action of aylylcholine Certain newer anlicholmcrjric drugs are 
curanfyni in nature In that toxic doses produce respiratory 
paralysis. Of these tctraelhylammonium chloride when given intra- 
venously or iyramuscularly in moderate amounts blocks autonomic 
nerve -t’* ' • tic and the para- 

sympa ■ » . , , nthelinc bromide 

Riven ; . block the para- 

sympa • _ joses inter- 

ryt s>...,.u.i.eii«. iiaiisimssioii. tacii oi iiiesc curariform drugs is 
also capable of blocking the intrinsic nerve plexuses of the intes- 
tinal tract, thus producing more complete inhibition of motility and 
secretion than occurs with atropine. 

The usefulness of atropine is diminished by the fact that it affects 
so many organs simultaneously: on the eye in particular, its effects 
continue much longer than is often desirable Many attempts have 
been made to secure drugs of the atropine type with more specific 
^ctions or drugs that have a mote transitory effect upon the eje 


in betaeucaine. 

CYCLOPENTOLATE HYDROCHIORIOE— Cycl.gyl 
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rW* (ScniErFCtiN).-“^'Dimethyj3iiimocthyJ (l-hydrotycyclopen- 
tyl)*ph«ny!acetate hydrocWotide — ^The structural formula of 
cyclopentolate hydrochloride may be represented as follo^^-s: 


DC. 

HC-C-OCH,CHiN(CH,», 


• HCI 


fhyt'ieof froperfiei.->-Cyclopen(olatc hydrochloride is a white, 
odorless, crystalline solid, with a melting point between 137 and 
141° It is very soluble in water, freely soluble In alcohol and 
practically insoluble in ether The pH of a 1 per cent solution is 
S 0 to 5 4 

Aefions and — Cyclopentolate hydrochloride, a synthetic 
spasmolytic agent, produces a rapid, intense cycloplcgla and 
mydriasis of moderate duration when instilled in the eye. There- 
fore. Jl u useful primarily for teftatuon studies and is effective in 
hfghly pigmented inses ar ■'* ’ '■ 

useful aa a mydriatic ir 
LeratitU and choroiditis 

or In conjunction with U • 

breaking or preventing adhesioru formed during and after Infec- 
tions No significant variation of intra-ocular tension has been 
reported from its use, but it is considered advisable to neutrahre 
any cycloplegic in older patients m whom early, unrceognired 
glaucomatous changes may be present 

Cyclopentolate hydrochloride tn solution dors not produce any 
undesirable local or systemic effects fotlowing repeated instillation 


intra-ocular pressure 

Dctagt . — Cyclopentolate hydrothloiide fs administered only in 
the form of ophthalmic solutions for instillation into the conjunc- 
tival sac For refraction in Caucasians, a dose of 2 drops of a 
OS per cent solution in each eye (each drop instilled at 5-mlnute 
intervals) for adults produces maximal cycloplegia in 30 to 60 
minutes Complete recovery occurs within 24 hours The adminis- 
tration of I or 2 drops of 1 to 2 per cent pilocarpine nitrate reduces 
recovery time to 6 hours or less In deeply pigmented eyes of 
dark-skinned persons.*-*'''-" — — v. 
the 0 5 per cent soluih « 

two-thirds of the ca*«* * ‘ e , • , 

hydrochloride usually i 

(Knts. instillation of s . < ■ ■ • . • ■ 

results in return of rcauuig auuuy lu 6 uuuis 1 ui (.uiiuien, pee- 
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treatment tt/lh eyefopentoTate on the day prior to examination 
usually is not necessary. Normally, 1 or 2 drops of a OJ or I per 
cerit jolution are Instilled in each eye at the lime of refraction, 
followed 10 minutes hter by a second such application. Thu 
rcRimcn svill produce sathfactor)' c>cIop)csla In all but the most 
refractory cases. If pretrraiment In such indisdduab seems de* 
slrablc, I or 2 drops of f per cent cj'clopentolafc may be Instilled 
the evening prior to examinalion. Only In children with extremely 
dark irises has pretreatment with atropine been occasionally neces* 
sary 

Far pnxiui ' ' ■* 

by Indammal 
every- 6 to 8 

secondary to infections. I or 2 drops of a OJ per cent solution is 
instilled, followed in 6 hours by (he irutillalion of 2 per cent 
pilocarpine nitrate Such alternate treatment should be carried out 
every 24 hours. 

SenrEmuN 4 Co\frASY 

Ophihalmie Solution Cyclo^yl Hydroehlerldo: IS CC, bottles. A 
solution containinR either 5 or 10 me of cyclopenlolale hydro* 
chloride in each cubic centimeter Preserved with 0002 per cent 
benzalkonium chloride 

U S patens 3.S54,$ll 

CYCRIMINE HYDROCHLORIDE. — Po 9 lfan* HydreehloriJt 
(Ut.t.\ 1 — ft-Cvclopcnt>l-rt-phcn)M-pipendinepropanoI hydro- 
chloride — C)clopcnt>l-phens-l-t'(l-piperidyl)'t'propanol hydro^ 
chloride —The structural formula of eyenmine hydrochloride may 
be represented as follows 


[Z)\ pH 

O' 


•o 


Wyi/cof Pmperh'ei. — Cycriminc hydrochloride is a while, odor- 
less, bitter solid, with a meltine point between 241 and 244 (w 
decomposition) It is practically insoluble in benrene ' 

The approximate amounts that dissolve at 25* m ‘be io»o% s 
solvents to form 100 cc of solution arc. 2 Cm in alconoi, o 
in chloroform and 0 6 Cm in water The pH of a OS prr 

solulion is betivnn 4 9_3nd 5 4 .. ,„..„„,oDanol 

Aefioni o/io Uses ^ .juj 

chemically related • ' 

addition to the das ■ ■ * ,^^1 

ment of Parkinson 

studies in animals ■ . . on 

p.tras>mpatholytic * ^ 

smooth muscle, but 
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Compared with atropine, it has about one-half as much spasmo- 
lytic effect and about one-tenth as much antisialogogue effect 
Likewise, it produces much less cardiovagal inhibition. The drug 
also has both mydriatic and ophthalmic anesthetic properties. 

Cycrimine hydrochloride frequently i$ effective in the treatment 
of all three types of parkinsonfam postencephalitic, arteriosclerotic 
and idiopathic The drug is eBecUve more universally when the 
disease is based on postencephalitic etiology and less often effec- 
tive when the condition b caused by arteriosclerotic changes. 

In e^pcninental ammals, cycnminc hydrochloride is slightly more 
tOTic than atropine Its use should be avoided in conditions in 
which inhibition ol the parasympathetic nervous system is unde- 
sirable. For example, it should probably not be administered in 
the presence of glaucoma and should be used with caution in the 
presence of tachycardia or any tendenQr toward urinary retention. 

Clinically, the incidence and degree of side ejects is chiefly a 
result of dosage Side effects commonly observed Include dryness 
of the mouth, blurting of vision, epigastric distress and transient 
nausea with anorexia Since these eHects may subside with con- 
tinued therapy, discontinuance oi the drug ordinarily it not re- 
quired Epigastric distress often can be overcome by administering 
medication with meals or with milW More serious side effects, 
such as vertigo or disorientation, make it imperative to reduce tbe 
dosage or discontinue therapy entirely. 

Ooioge.— 0 • • • • • • ” ■ • 

ably with m 
sonism toler 

or idiopatht • • . ■ 

the arteriosclerotic type, likewise, do not tolerate large single 
doses The dosage should be indmdualited and, when tolerance is 
poor, adequate total daily dosage often can be achieved with fre- 
quent administration ol very small doses. 


that is optimal from the standpoint ot response and tolerance to 
side effects 

tu Lti-uv L Covtrasv 

Tablet! Pegitene HydrecMorlde: 1 ZS and ZJ mg 
OIPMEMANIL METHYLSUkFATE^rentel MelkyltuUete (SciiEX- 
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ixc).-~».piphcnjImelMene.|,!-dimeliyIpIpfridinIum methyl suU 

““ 4-Ucnih>dr>’Jjdfnt.l,j^//jjffJ)yjp/pf/-;^/niyn7 metb}lsu!Ute. 
—The structural formula of diphcmanil methylsulfate may be 
represented as follows: 



CHjSQ: 


Pfiyiieel Rroperf/et.— Diphemanll melhylsulfste Is a white of 
near white, bitter crystalline solid with a faint characteristic odof 
and a meltin? point betiscen 139 and 196*. It is very' slightly 
soluble in eXher The approximate amounts that di'solse at 2y 
In the following soKents to form JOO cc of solution are. 3 Cm. in 
alcohol, 3 Cm. in chloroform and i Cm in ss*aler Diphrnunil 
mcthylsulfate Is stable to heat and light but is somewhat hygro- 
scopic. The pfl of 3 } per cent solution is between -SO and 60 

Aef/Ofli end Urei.— Diphemani! raeih>/‘ulfafe is a quairniary 
parasyTtipatholjtic agent that selectis-ely blecls the (ransmusioa 
of nen'e Impubes through parasympathetic ganglia. At the dosage 
level requfrri to block pansympathetic ganglia, it does not block 
sympathetic ganglu Diphemanll methjlsul/ate also inhibits gas- 
tric secretion and motility and relieves pylorospasm at a lower 
dosage than (hat required to inhibit motihty of (he small and 
large intestine A slightly larger dosage elTeclively blocks eholaer- 
gic secretory nerve impulses to the sweat gbnds. The drug pos- 
sesses considerable bronchodilator action, but further studies are 
required to establish its climeal usefulness in brondiial asthma. 

Diphemanil mcthylsulfate fa useful as an ad/unct in the treat- 
ment of peptic ulcer, gastnc hyperacidity and hypermotility as w 
chronic hypertrophic gastntu, in certain less specific forms ol 
gastrilis and in pylprospann It is not proposed for the control oi 
spasm Of hypermotility of the intestinal and the urinary t”^ 
The drug Is effective for the treatment of hyperhidrosij and aw 
for the control of sweating when this aggravates rerlain denaa- 


Dipi^emani} melhylsul/afe is not absorbed readily from 
gastro-inlcstmal tract, nor reabsorbed from the vascular ^5"^? 
into the gastro-intestinal tract Absorption by the oral rou e 
reduced by the presence of food, aniadds or 
stomach, but such interference largely can be obviated if the o g 
is administered between meals Follontng parenteral 
approximately 50 per cent of the drug is excreted ’ 

chiefly in the unne; the remaining 50 per wnt^bas 

ihemanil 
fects in- 
cluding xerostomia, mjdnasis, tachycardia, coiisupauoi..^^.. 
and urinary retention. Sudi reacUons usually are roinimai, 
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they may interfere with therapy in some patients As with other 
parasympathetic blocking agents, the drug usually is contraindi- 
cated in patients with glaucoma An injectable solution of physos- 
tigmme methylsulfate may be administered in the usual adult dose 
of 2 mg. subcutaneously as an antidote to counteract the anti- 
acetylcholine activity of diphemanil methylsulfate. 

Dosage . — Diphemanil methylsulfate is administered orally and 
by subcutaneous or intramuscular injection. For the management 


103 mg Oral therapy also may be prescribed in the form of a 
coated tablet that prolongs the action of the drug over a period of 
8 hours In such form, 100 mg administered at 8>hour intervals 
usually is adequate, but this may be increased to 200 mg. every 
8 hours if necessary to maintain control of symptoms When in- 
jected for initial control of symptoms or acute episodes, the usual 
dosage is IS to 25 mg administered subcutaneously or intramus- 
cularly four times daily If necessary, a dosage of 0 5 mg. per 
kilogram of body weight may be administered four times daily. 
A parenteral dose of 50 mg should not be erceeded CTCept nith 
eTtreme caution Injection of the drug preferably should be con- 
tinued for 24 to 48 hours after symptoms are brought under 
control; thereafter, therapy should be continued by the oral route 

For the treatment of h>perhidrosis or control of sweating ag- 
gravating dermatoses, the usual oral dosage for adults is 100 to 
200 mg one to four times daily (between meals), presenbed either 
as ordinary or prolonged-acting tablets Following inhibiUon, de- 
creased dosage may be adequate to prevent recurrence. 

SCIIERKC CORPORATJOS 

Solution Prantal Methyliulfote' 10 cc vials A solution containing 
25 mg of diphemanil methylsulfate in each cubic centimeter. Pre- 
served with 0 18 per cent raethylparabcn and 002 per cent propyl- 
paraben. 

TabUts Prantal Mothytiulfate: 0 1 Gm. 

Rtptftbs (Rtpeof Action Tebfth) Pranfat Mithyliulfato: 0 1 Gm. 

U. S trademark 572,512 
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I ” T' ^ 9” 

Br-N(CMJ, CH-O-C-CH 
CH, CH CHf 

Phytieol Propertiei . — Homatropfne methylbromide occurs as an 
odorless, white, crystalline ponder having a bitter taste. It is 
affected by fight. It dissolves in water and in alcohol but is insol* 
ubie in ether. 

Aeth/fi and Uies . — Honiatropine mcthylbromide is proposed for 
use in the treatment of gastro-intestina) spasm and byperchiorby- 
dna. Animal experimentation has shosvn it to be fess active than 
atropine but also fess toxic. 

Dosage. — Adults. 2 5 to 5 mg three times daily before meals; 
children and infants, according to age. 

Campbell Pmarsiaceutical Co.mpa.vv 

Tableli Novatrin: 2.5 mg. 

Endo Prqoucts, Inc. 

Eiiiif Maidpin: llSJ and 47J cc and 3,75 filer bottles. An elair 
containing 0.5 mg of homairopine mcthylbromide in each cubic 
centimeter 

Tablets Masepin: 2.5 mg. 

METHANTHELINE BROMIDE.U.S,P.— BjnUtn. BremiJ. (Smie) 
— iO-Diethylaminoethyl*9»xanlhcnecarbo,’tylale methobromide.— 
“Methanthehne Bromide contains not less than 95 per 
C 2 iH 2 (}BrN 03 , calculated on the anhydrous basis ” t/SJ’. The 
structural formula of mctbantbeline bromide may be represeotta 
as follows. 




Physical Properfits . — Methantbefine bromide is a white or ^ 
white, odorless, microcrystalline powder with a very bitter i 
It melts between 172 and I77‘. It is very soluble m 
soluble in alcohol and practically insoluble m ether. A 2 per 

.• — ».», T ..M en..nAt << . . 

. . . eiiph* 

' id the 

jnium 
t side 
i, and 
rnium 

chloride. Toxic doses produce a curarehhe action at me swmatic 
neuromuscular junction. 
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Like atropine, it produces mydriasis and cycloplegia when applied 
locally to the eye or administered systemically, but until more 
clinical evidence becomes available, its local use for this purpose 
is not retommervded. The value of the dtug for preventing abnor- 
mal cardiac reflexes through the vagus dunng thoracic surgery, or 
as an agent for routine preoperative medication in place of atropine, 
requires further investigation before final conclusions can be 
reached. 

Methanthelme bromide is indicated for clinical use whenever 
anticholinergic spasmolytic action is desired, provided it is not 
contraindicated because of its atropinehke characteristics or be- 
cause of a patient's intolerance to the unavoidable side effects of 


hidrosis or control of normal sweating that aggravates certain 
dermatoses and control of salivation. 

Methantheline bromide produces some degree of cycloplegia and 
mydruiis m therapeutic doses and, therefore, should not be admin- 
istered to patients with glaucoma Sometimes it decreases the ability 
to read fine print Xerostomu (dryness of the mouth) is a com- 
mon, sometimes transient, side effect Urinary retention of vao'mg 
degrees may occur in elderly male patients with prostalic hyper- 
trophy, and some patients may have difliculty emptying the rec- 
tum. Patients with edematous duodenal ulceration may experience 
nausea and vomiting during initial administration of the drug. 
These patients should taVe only liquids duiing the institution of 
drug therapy. All patients should be advised of the possible occur- 
rence of side effects Overdosage sulfiaent to produce a curarehke 
action may be counteracted by the prompt administration of oxy- 
gen and artificial respiration until the eflects of the drug are 
exhausted 

Doing *. — Methanthelme bromide is administered orally or 
pirenterally by either the intramuscular or intravenous route. 
Parenteral administration is not advised for patients able to take 
the drug orally The average initial dose for adults, oral or paren- 
teral, b SO rag For patients with considerable intolerance, 25 mg. 
may be employed In the management ol peptic ulcer, a beginnbg 
schedule of SO mg three times daily before meals, and 100 to 
ISO mg. on retiring is suggested However, the usual eflective dose 
b 100 mg. four times daily, although some patients may require 
more or less than thb amount The dosage may be increased to 
tolerance, u<Inc dryness ot the mouth as a guide, and adjusted to 
meet the individual response of patients Maintenance dosage In 
peptic ulcer usually is considered to be about one-half the thera- 
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peutic level. In the management of other hypermotne or hyper- 
secretory states, the dosage should be adjusted to the smallest 
amount that ivill relieve the symptoms. When spastic conditions 
are secondary to inflammatory or other organic lesions, therapy 
directed toward the cause should be employed whenever possible. 

G. D. Searle & Co. 

Powder BanfhTne Bromide: 2 cC ampuls. 50 mg. 

Tablets BanfhTne Bromide: 50 mg. 

U. S. trademark 537,763. 


^Z/’XOH 

C-CH,CH,- 

O" 


-O' 


Phn'Kc! Properties.— TrihetyphenIdyJ hydrochlonde is » 
odorless solid, with a melting point between 2490 to 249-5 tniw 
slight decomposition) It is freely soluble In roethpoi ana vw 
slightly soluble In ether and in benrene The 
that dissolve at 25* in the following solvents to form 
solution are- 6 Gm. in alcohol. 5 Cm in chloroform and I om. 
in water. The pH of a 1 per cent solution is 5 5 to 60. . . 

Actions and t/ses.— Trihexyphenidyl syntneiic 


exerts an 


of action on the cerebral motor centers Unlike auopiiie, .“J’" j 
ot triheTyphenidyl is slroncsst toward 

out one-hali as intense 
mydriatic action, one- 
•-tenth as much cardio- 

or the treatment of aW 
ncephahtic, 

rotic aiiu luiypauiic '>• •• ”’1!^ ^llerwUc of this 

reheves the depression and mental inertia tJ^racUnstw 
syndrome. The drug is especially effective m ^ the 

produced by muscle spasm, thus increasing u 

patient to achieve co-ordination of muscular motions, irem 
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usually reduced, but In some patients who have been severely 
spastic, it may become more perceptible as spasticity is relieved. 
Sialorrhea is reduced but with less accompanying mouth dryness, 
blurred vision or mydriasis than with the use of atropine. Trihexy- 
phenidyl is particularly useful in the treatment of arteriosclerotic 
parkinsonism because, unlike alro}Me, it usually does not tend to 
precipitate glaucoma 

Thus far, trihexyphenidyl hydrochloride has seldom produced 


the drug The infrequent but more severe reactions of mental con- 
fusion, agitation or nausea svith vomiting tend to occur in arterio- 


0 eia 9 e.— Trihexyphenidyl hydrochloride is administered orally. 
The usual initial dose is 1 mg. for the first day If the patient u 
already receiving treatment with other agents, this initial dose 
should be substituted for a part of the current therapy, As the 
dosage of trihexyphen.dyl is increased gradually, other medication 
should be decreased until the drug has replaced the former treat- 
ment or until an effective balance has been achieved With prior 
therapy and in arteriosclerotic or sensitive patients, daily incre- 
ments of (he dose should be smalt until satisfactory tolerance is 
attained If prior medication or unusual reactivity b not involved, 
tnc dosage is increased to 2 mg tor the second day, ^aith subse- 
quent increments of 2 mg daily until a total daily amount of 6 to 
10 mg IS reached Postencephalitic patients may require as much 
as 12 to 15 mg daily At the lower level of daily dosage, the total 
amount can be div.ded into three equal parts, taken near meal 
tiir.es, at the h gher level, a fourth dcse at bedtime b required. 
Patients are allowed to choose whether to take the medication 
before cr alter meab Postenccphabtic patients, who have more 
excessive salivation, will prefer administration after meats and 
may require small doses of atropine sulfate as an adjuvant When* 
ever the mouth becomes excessively dry, the drug can be taken 
before meals unless thb causes nausea, if it b necessary to admin- 
ister the dose after meab, dryness can be allayed by hard candy, 
gum or extra intake of fluid. 

LcOCRtt LaCOXVTOKILS DiYISIOV, AuEXICAV CVAVAXIO COMrANY 
Elliir Art«A« Hydroeklorld*: 473 cc. and 3 78 liter bottles. A 
Ilavored elixir containing OJ mg of trihexyphenidyl hydrochloride 



272 AUTONOMIC DRUGS 


in each cubic centimeter. Preserved with 0 08 per cent metbyl- 
paraben and 0.02 per cent propylparaben. 

Tabiflis Artdns Hydrochloride: Z and S mg. 

U S. trademarlc S00,574. 


SANSLfONIC BLOCKING AGENTS WITH 
BOTH PARASYMPATHOLYTIC AND 
SYMPATHOLYTIC ACTIONS 
HEXAMETHONIUM bromide and HEXAMETHONIUM CHLO- 
RIDE. — See the monographs in the chapter on cardiovascular agents 

TETRAETHYLAMMONIUM CHLORIDE. — Efamon CMorid# 
(Farke, Oavjs) — Tetraethylammonium chloride is made in the 
form of a SO per cent solution In water. From this solution, the 
dosage forms are prepared The structural formula of tetraethyl- 
ammonium chloride may be represented as follows: 


Hytleol ^ropei’f/ej.— Tetraethylaromonium chloride, isolated by 
evaporating the So per cent solution in a vacuum, is an eatreineW 
hygroscopic, odorless, white solid. It is very soluble in water and 
in alcohol, freely soluble in chloroform and practically jnsoiuble 
in benzene and in ether. The pH of the 50 per cent solution is S 8 
to 6 5. 

Ae//ofli ofld ■Tetraelbylammonium chloride is a quaternary 
ammonium compound belonging to a class of drugs which, liLe 
nicotine and curare, act as gencralircd ganglionic blocking agents 
The drug partially blocks transmission of motor nerve impulses 
through the ganglia of both Che sympathetic and parasympathetic 
divisions of “ • ' • • • ’ ‘ ‘iterrupteO 

by neostigm . 
with vasosp: 

affected region, accompanied by reduction in arterial pressure re- 
sulting from vasodilation The sirouUaoeous interference with tne 
transmission of parasympathetic impulses produces loss of 
accommodation, cessation or decrease of motility of the gasir - 
intestinal tract and alteration of unnaiy bladder function. 

Tetraethylammonium chloride Is of Jimited clinical , 

as a therapeutic and diagnostic^ agent in the 
penphe 
dysfunc 

thromb . . 

obhtera 

fS?t' and immersion foot.' It may be employed 
acrovascular conditions to estimate the contribution o y 
thetic stimuli in the maintenance of vasospasm. „r,'«iire 

Tetraethybmmonium chloride promptly lowers ^ 

in both normal and hypertensive patients. Peripheral circuia ry 
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collapse has followed its use Patients occasionally also experience 


not be used in patients with recent coronary thrombosis and 
should be used with caution in all elderly patients and those with 
artenosclerosis because they often experience unusual decrease in 
blood pressure with diminution in blood flow through the ex- 
tremities. 

Ooioge— Tetraethylammonium chloride is administered by intra- 
venous or intramuscular injection. Intramuscular injection produces 
local tenderness and burning. Subcutaneous injection produces 
considerable local irritation and oral administration u ineffective. 

The intravenous dose is 2 to 5 cc. of a solution representing 
0 2 to 0 S Cm (not to exceed 7 mg per kilogram of body weight) . 
The frequency of injection depends on the duration of the relief 
of symptoms The effectiveness of the dose can be judged properly 
only on the basis of three or more injections. Injections may be 
Risen once or twice daily for several weeks in exceptional cases. 
The effects of the drug appear almost immediately following 
intravenous administration, and postural hypotension lasts from 
several minutes to 1 hour Patients should be kept recumbent for 
at least 1 hour after intravenous Injection 


36 hours in hospitalized patients Continuation of the autonomic 
blockade for longer than 36 hours usually causes considerable 
distress The addition of 1 cc of 2 per cent procaine hydrochloride 
solution to the dose of tetraclh)lammonium chloride decreases 
the di'comfort caused by intramuscular Injection 

Peripheral circulatory collapse should be treated by artiridai 
respiration and/or injection of epinephrine hydrochloride solution 
1 1,000 Intravenous administration of OS to 1 mg. of neostig- 
mine mcth>lsu1fate in solution antagonires the blocking action of 
tetraethjbmmomum chloride and promotes rapid recovery from 
the postural hjpotension 

Pakee, Dams & Cosipasy 

Solution Etamon Chlortda 10%: 20 CC. Steri-k'lals A solution 
containing 0 1 Cm of tetrzethylamraonium chloride in each cubic 
centimeter Preserved with OOOS per cent benzethonium chloride. 

U. S. tri'ftniirk 432,476. 



7 

Blood Derivatives and 
Plasma Substitutes 


Preserved whole blood and blood /ractlons generally are mil- 
able to all physicians, either from blood banka, health departmenU 
or pharmaceutical houses 

Coattulation of ^^hole blood and plasma is prevented by eoUtet- 
ing the whole blood m sienle containers containing a pyrogen-free 
anticoagulant, an aqueous solution composed of citric add, dlrate 
and dextrose (ACD) Two standard ACD solutions are approt-rd 
by the National Institutes of Health for use by licensed blood 

U.-I. -ri.-. ... . I ». 


or fractionated Into the several pbsma protein products 
When blood Is to be processed without delay Into liquid or 
dried plasma or into plasma fracllens, a pyrogen-free, iQueow 
solution of 4 per cent (ruodium citrate may be employed « the 
anticoagulant. A final maximum concentration of OJ to 04 per 
cent of the citrate salt a recommended in both instances. _ 
Preservation of whole blood requires constant refrigeration at 
4 to 6*. The addition of dextrose to a bfood preservative mixture 
significantly retards hemolysis of (he erythrocytes and permits use 
of the blood for transfusion purposes for a period of 3 
Even under adequate refngrration, however, changes occur ”1^9,'^ 
in the other cellular components, especially in the neutrophnic 
leukocytes and platelets, and more slowly in prothrombin an 
complement. Therefore, whole blood preserved in ACD 
should be used as soon as possible aod in no event after Ine e - 
piration of 21 days Blood collected in plain sodium ^ 

the other hand, deteriorates much more rapidly and 
used within a 4-day period Preservation of fresh plama i«q^ 
storage cither in the frozen or dried state, while liquid J 

be stored at room temperature for use in the treatment oi s 
Untoward reactions may follow the transfusion of nhoi® u > 
serum and plasma, but they rarely follow the use oi P 
fractions Inadequate blood grouping and crossroatchingf 
in technics, circulatory overload, pyrogenic con- 

transfusion equipment, allergic Idiosyncracy ^nd oatttr^ 
lamination may be responsible for reactions to whole P . • 
but the first mentioned above may be responsible for rescu 
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serum or plasma. Since beat readily coagulates and modifies the 
blood proteins, blood, plasma, serum or serum albumin should not 
be warmed prior to or during transf^ion. 

There are generally accepted medical criteria for the selection 


jaundice, but such treatment of plasma or serum alters the struC' 
lure of the proteins to varying degrees. Whenever plasma (or 
serum) is stored at room temperature for up to 2 years, it remains 
useful for the treatment of shock 
Whole blood is used for transfusion when It b desirable to 
adminuter the cellular blood elements and to supplement the 
diminished blood proteins. Either packed red celb or concen* 
trated, compatible, blood cell suspensions in pyrogen-free, botonlc 
solutions can be used to replenish blood cell volume diminuhed 
by hemonhage or blood dyscrasias when loss of red celb b the 
ugnifiunt problem ilowever, it is important that transfusions 
of whole blood or of red celb be given only when truly indicated, 
since there U always some baiard of transmitting homologous 
serum jaundice 

The cell-free liquid portion of uncoagulated blood b plasma, 
while the fluid portion that remains when the cellular elements 
have been removed by coagulation b called serum. Blood plasma 
contains the three major blood proteins — albumin, globulin and 
fibrinogen, blood serum contains albumin and globulin only, the 
fibrinogen having been removed during the process of coagulation. 
Blood serum and plasma contain not only the proteins but abo 
carbohydrates, fats, inorganic and organic salts, hormones, en- 
rymes, vitamins and other soluble elements. Serum and plasma 
are used to restore diminished dreubting blood volume in the 
treatment of shock and to supplement essential blood proteins lost 
through hemorrhage, bums, malnutriUon and certain hemorrhagic 
blood d)-scrasus Both serum and plasma can be reduced by 
do'ing from the froren slate (lyopbiluation) to stenle dry powders 
that are reconstituted easily by the addition of iterfle, pyrogen- 
free water. For plasma, a 0.1 per cent solution of dtric a^ b 
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used to avoid Joss of the labile components, such as prothrombin 
and complement. 

The blood plasma proteins — albumin, globulin and fibrinogen- 
can be separated by electrophoresis, ultracentrifugation and frac- 
tional precipitation by salts or organic solvents to yield highly 
purified products In the fractionation of blood plasma, the 
standard method in wide use today is the cold-ethanol method 
developed during World War II. The protein fractions are not 
necessarily homogeneous as several different globulins (alpha, beta 
and gamma) have been isolated Gamma globulin contains the 
greatest concentration of the antibodies used therapeutically or 
prophyjacticaiiy for passive imiaunizathn against infectious dis- 
eases 

Therapeutic immune serums and serum derivatives currently 
licensed by the National Institutes of Health are; chicken pot 
immune serum, measles immune serum, mumps immune serum, 
pertussis immune serum, poliomyelitis immune serum, scarlet fever 
immune serum, poliomyelitis immune globulin and immune senira 
globulin (effective for measles and infectious Jiepatitis prophy- 
laxis). The only difference between the two gamma globulin 
preparations raenuoned last is that the poliomyelitis immune 
globulin has been tested for and found to contain a stipulaUo 
amount of antibody to the Lansing strain of the poliomyeiit/s 
virus.!’ ■ “ 1 ,1. . 

globulir 
centrate 
soiutior 


administered only intramuscularly or subcutaneously, while we 
serums can be given intravenously as well. (See the chapter on 
immunologic agents for complete discussion.) , 

In addition to the gamma globulin fraction, the other ustWi 
protein fractions of plasma are fibrinogen (also processed into 
fibrin film and fibrin foam) and normal serum albumin. These 
products are aUo licensed by (he National Institutes of HealW. 
fibrinogen contains antihemophilic globulin and is useful in the 
control of bleeding in hemophiliacs Some evidence being act^ 
mulated indicates that this fraction ako is useful in other typ» 
of uncontrolled bleeding due to unknown causes fibrin foam » 
prepared by mixing the fibrinogen with thrombin and beating i 
with air. The foam is used surgically to aid in the control Q 

formed, are used particularly as a substitute tor the „ 

in operations on the brain, as well as for some other pro 
where this type of a preparation aids in surgical repair 
Blood grouping and typing reagents (senin^), 
human blood, are essential for determining blood groups and yp* 
The international classification (Landsteincr) of 
O (universal donor), A, B and AB (universal recipient) is accepi 
widely and is used by blood banks all over the country- 
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serums for determining; the subgroups of A also are available, 
as arc specific serums for some of the minor blood groups. The 
determination of the Rh type of the donor and of the recipient 
as cither positive or negative has become routine in blood trans- 
fusion procedures, while the determmation of specific Rh sub- 
types usually is carried out only when a question of isosensitization 
to one of the Rh factors is bring investigated. Croup specific 


1. Diagnostic Serums 

Anti-A Blood Grouping Serum 


.... ■!) 

2. Anti-Rh Typing Serums 

Anti-Rh« <An(i-D) 

Anti-Rh.' (Anti-CD) 

Anti-Rh," (AntUDE) 

Anti-Rh, rh' rh" (Anti-CDE) 

Anti-rh* (Anti-C) 

Antl-th" (Anti-E) 

Antl-hf' (Anti-e) 

Anti-hr" (Anti.c) 

3. Others 

Antl-K Serum (Anti-Kell) 

Anti-Fy* Scrum (Anti-Dufly) 

Anii-M Serum 
Anti-N Scrum 

Blocd Group Specific Substance A 
Blood Croup Specific Su^tance D 
Blood Group Specific Substances A and B 

For many years, dating back as far as World War I, there has 
been a continuous search for an acceptable and adequate “blood 
substitute” There u no substitute (or whole blood, but research 
has developed some acceptable and satisfactory “plasma sub- 
•titules,” also called plasma volume expanders Many substances 
ha\e been investhatsd for this purpose, including acacia, pectin 
and a number of sjnlhelie chemical compounds Most of these 
has: proved to be either ctimcally inadequate or medically umafe. 
This area ol res'arcli has included investigation Into the possi- 
bililirs of purifyiny animat proteins as a substitute for human 
plasma Thus far, it has not proved po'sible to despcciate such 
proteins sufikicntly to avoid a possibility of sensitivity reactions 
of the anaph) lactic t)pe. 

Two plasma substitutes currently are approved by the National 
Research Council and accepted by the Food and Drug Adminhtra- 
lion These are gelatin and deetran. A refined 6 per cent solution 
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of gelatin (from btel bom coJIagen) provides a safe and clitiicai/j' 
clffctive plasma substitute. However, this solution is a gel at 
room temperature and requires warming both before and during 
transfusion. This characteristic makes gelatin solution unsatisfactory 
for emergency fiefd use Dexfran fs the other approved plasina 
substitute and also is used as a 6 per cent solution. It is prepared 
by hydrolyzing sucrose with the bacteria! organism Leuconostoe 
wescnferoides to produce a water-soluble, high molecular weight, 
glucose polymer. Some dilQculty u-itb mild to moderately severe 
allergic reactions has been encountered during the experimental 
Work svith this preduct, but (his problem has been eliminated 
almost completely by refinements in the processing technics- It 
remains fluid to below freezing temperatures and, therefore, is the 
most satisfactory emergency plasma substitute available com- 
mercially. It is important (o remember that both of these products, 
gehtin and dextran, as weli as any of the other substances currtBtfy 
under investigation, are only temporarily effective in the severely 
injured patient, and whole blood (for bums, plasma or senira 
albumin also may be used) must be administered within 12 to 28 
hours. 

Other plasma substitutes under current investigation include 
polyvinylpyrrolidone (PVP), a high polymer product of the reac- 
tion, under high «• • • * ^nd a 

catalyst. It was use ' • . ' 

during World War ‘ ■ 

it is stored in body * ... 

tern, for relatively long perious oi lime uuii a siuv> 

- whelhtt 

• pathologic 

ives ligation 

'meriralioa 


BLOOD DERIVATIVES 

NORMAL HUMAN " t » . Stniffl 

Albumin (Human).—' ‘ ' 

preparation of serum * _ ^ 

front healthy, human ' ' ' t 

each 100 ml, 25 Gm . • ‘ . 

to 500 ml of normal human plasma, or a dried ““.1 

able for restoration to an appropriate volume for use. i 

Contains no added bacferiosfat/c agent, but each lOO rnl oi 
liquid form may contain as a stabilizing agent 
sodium acetyltryptophanate or 002 mol each of sodium ^ 
tryptophanate and sodium caprylate. If prepared froni P 
containing a mercurial preservative, it cent 

20 meg. of mercury per Gm. of albumin. Not 
of the total protein of Normal Human Serum AIhumm is alb 

"phYsicai Pteperiies. — Normal human serum albumin is * 
eiattly vbMus, dear, brownish BhiiM, II is subslanUally odorless. 



BLOOD DERIVATIVES 279 


Aefhns end Utes . — Normal human serum albumin is used to re< 
duce edema and raise the serum proton level in bypoproteinemia; 
it is used also in the treatment of shock. 

Dotage . — Approximately 2.2 cc. per kilogram of body weight 
is given at a rate not greater than 2 cc per minute, usually 
accompanied by physiologic salt solution or 5 per cent glucose. 

CtmtR Laboratories 

Normal Human Serum Albumin (Salt-fear) 25*A: 20 and 50 cc. 
bottles, containing 5 Cm of albumin with cot more than 0J3 per 
cent of sodium in a buffered diluent, osmotically equivalent to 
100 cc. of plasma. No preservative added 
Licensed by Ilcseareh Corixiration U. S patent No. 2,390,074. 

ANTIHEMOPHILIC PLASMA (HUMAN).— Irradiated anti- 
hemophilic plasma (human) is the sterile plasma prepared In a 
manner to prevent destruction of the relatively labile active frac- 
tion by pooling plasma obtained by centrifuging whole blood from 
approximately 20 donors After sterilization by ultraviolet irradia- 
tion, the product u dried from a frozen state under high vacuum. 
The product meets the requirements of the National Institutes 
of Health of the United States Public Health Service. 

Atihii and Antihemophilic plasma (human) Is human 

plasma processed so as to prevent denaturation of the anti- 
hemophilic globulin component present in freshly prepared plasma. 
It Is administered for the temporary redueuon of the dysfunction 
of the hemostatic mechanism in hemophilia 
Ooiose.— Antihemophilic plasma (human) Is administered intra- 
venously It is employed as a solution, prepared by restoration of 
a freeze-dried preparation equivalent to cither 60 or 120 cc. of 
citrated liquid plasma with either 25 to SO or 50 to 100 cc of 
water for injection, depending on the volume to be used Each 
60 cc. equivalent of citrated liquid plasma, which u equivalent 
to So cc of original plasma or 100 cc of circulating whole blood, 
wtII maintain a normal clotting time for several hours to 2 days. 
This dose usually is sufficient for children; twice this amount may 
be required for adults The maintenance dosage is dependent upon 
the weight and response of the patient. Injections should be re- 
peated so as to maintain normal dolling lime; repeated doses do 
not lose their effecUseness 

HtOAOT LAaORATOUES 

Dried Antihemophilic Tliime (Humen): 50 and 100 cc. bottles 
of plasma plus anticoagulant dri^ from the frozen state, packaged 
w Ith SO and 100 cc of 0 1 per cent citric acid diluent, respectively. 
The so rc size has built-in filter for adminbtration by syringe; 
the too cc size is packaged with adminutration tubing, filler, 
needle adapter and intravenous needle 

IMMUNE SERUM GLOBULIN-U.S.P— Sec the chapter on im- 
munologic agents. 
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NORMAL HUMAN PLASMA-U^.P.-Citrated Normal Human 
Plasma. — “Normal Human Plasma is rhe s(en7e plasma obcaincd 
by pooling approximately equal amounts of the liquid portion of 
ciiratcd whole blood from eight or more adult humans. It has been 
treated with ultravioJel irradiation for the purpose of destroying 
possibk bacterial and viral contaminants. Only those persons may 
serve as a source of Normal Human Plasma nho are in physical 
condition to give blood and are free of those diseases tiansmhsible 
by transfusion of plasma, as far as an be determined from the 
donor’s personal history and from such physial examinatha and 
clinical tests as appear necessary for each donor on the day upon 
vvhich the blood is drawn. 

“The blood ts drawn under aseptic conditions into indiw’dual 
sterile centntuge bottles already contiinins SO ml. of a sterile 
4 per cent solution of sodium citrate in water for injection for 
each 500 ml. of whole blood. The cell-free plasma is separated by 
centrifugation in (he individual bottles, and b pooled and distrib- 
uted into final containers through a closed system. 

“Normal Human Plasma may be dispensed as liquid, froren, or 
dried plasma Liquid plasma contains 5 per cent of dextrose as a 
stabilirer. 

“Plasma lor processing to J/qufd or froren forms may be re- 
covered also from citrateij whole Wood intended for whole blood 
transfusion svhen anticoagulant acid citrate dextrose elution is 
used in the amount of 75 ml. of Solution A or 175 ml. of SoluUoa 
B for each 500 ml. of whole blood and provided the blood hss 
been stored continuously at a temperature between 4* and 10 . 
VSJ>. 

Wyu'eaf Rrooerfiet.*— Normal human plasma may ^ dupensed w 


amount of preservative. . j • • 

Aefloas and Use*.— Citrated normal human plasma is admimsiertn 
• , . .r .-«» — . .iinri- jn thf treatTotoS 

jineima 

. . ‘diately 

. . ■ m may 

, . • ‘fpt 

1 . . . .. . ■ Jd«« 


Dosage. — Citrated normal human plasma, whole or *J**®‘’*^’ 
administered intravenously in amounts equivalent to tno-e - 
ployed in the transfusion of whole blood, but plasma JP,,.. . 

approximately onc-balf the total volume of whole bJood. 
dose — Intravenous 500 cc." VSJ'. 


CouKTMND Laboratories , - 

Norm.! H.m.n fO.WJr SO. p ajld SOO " 

dried plasma, packaged svith an air .^1 {jftic acid 

and 50, 2S0 and 500 cc., respecUvely, of 0.1 per cent attic aou 
solution for restoration. 
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CUTTEtt LaBORATOKIES 

Normal Human Plasma Equivalent to 2S0 cc. restored 

plasma, packaged with 250 cc. of 0.1 per cent citric acid in dis- 
tilled water as diluent. 

HyLAttD Labobatories 

Normal Human Plasma (Citrated): Equivalent to 250 cc. pooled 
plasma containing 5 per cent dextrose. 

Normal Human Plasma (Deitd): Equivalent to 50, 250 and 500 
cc , respectively, of restored plasma packaged with double-ended 
needle and SO, 250 and 500 cc of O.l per cent citric acid in dis- 
tilled water as diluent. The 50 cc size has built-in filter lor syringe 
administration, the 250 and 500 cc. sues are packaged with or 
without administration tubing, filler and needle adapter. 

Milwaukee Blood CENreit, Inc. 

Normal Human Plasma (CUtaltd): Equivalent to 250 cc. of 
pooled plasma containing 5 per cent dextrose. 

Michael Reese REStABcn Foundation 
Normal Human Plasma (Ciff9t«d}t Equivalent to SO, 250 and 
500 cc pooled plasma containing 5 per cent dextrose. The 250 ce. 
unit is provided either with or without an added 250 ce. of isotonic 
solution of sodium chloride. 

Normal Human Plasma (OrUdJ: Equivalent to 250 cc of pooled 
original plasma packaged with a double pointed needle aod 300 cc. 
ol 0.1 per cent atric acid solution for restoration. 

Sharf & DoitsiE, Division or Merck & Co , Inc. 

Lyovac Normal Human Plasma (Diitd): 50, 250 and 500 CC. 
battles of dried plasma, packaged wsth a double pointed needle 
and 50, 250 and 500 cc., respectively, of 0 I per cent citric add 
solution for restoration. 

U S paUnt 2,l76,00a. U S. tradamaik} SSZ.OSI and 180,366 (Lyovae). 
NORMAL HUMAN ^SERUM.— Normal Human Serum is the 



• I". ; ■ « ■ , ■ ■ , ■ . . ■ • 

and allowed to coagulate for at least 12 hours but not more than 
24 hours The cell-frcc serum is separated by centrifugation and 
Iramfened to a pool by means of a dosed system. Sterility tests 
are made, a presersitive is added, the serum is passed through 
a bacteria-eicluding filter and distnbutrd into the final containers 
through a closed s)stem Cesdroit.* Each lot of scrum should be 
aged in the liquid state for at least 28 days at 2 to 10* subsequent 
to the removal of the dot and prior to its use as liquid serum, or 



282 BLOOD DERIVATIVES AND PLASMA SUBSTITlfTES 


prior to fre«ing and drying. Noma! Human Senim must be free 
from harmful aubstancea detectabte by animal fnocuZat/on aod 
must not contain an excKsive amount of preservative. 

Acfhm, Vtes end Doioj*<~See the monograph on norroal human 
phsma. 

Michael Reese Research FoinfOATioH 
Normal Human Sarum; 20 and 2S0 cc. bottles. 


PLASMA SUBSTITUTES 

DEXTRAN. — Expandac (Commercial Solvehis). — Gantran 
(Baxter).— P lavolai (Wvtrn) — Deztran Is a water-soluble, high 
mo/ccular weight glucose polymer produced by the action of 
LeuconoUec mestHtercides on sucrose. The marketed product has 
an average molecular weight of about 75,000. 

fiyucal PtoptHitt. — D^tran fa a white to light yellow, taste- 
less, odorless, amorphous solid. It fa freely soluble in water. The 
powder fa stable at room temperature. 

Acliont ond t/iar.— Dextran, when partbliy hydrolyzed to suit- 
able viscosity and fractional^ to provide an average molecubr 
size of 75,000, is useful for intravenous administration in a 8 per 
cent solution of isotonic sodium chloride to expand plasma yoluae 
and maintain blood pressure in emergency treatment pi bemor* 
rbaglc and traumatic shock It should be regarded neither as a 
•'substitute" for whole blood or its derivatives cssenlbl in rtslot* 
Ing blood proteins nor for combating anemia secondary to heJnoT- 
thage or severe traumatic Injury such as extensive burns anil 

fractur ' • 

album 

suitabi 

teinem 

persist 

injectit 

tocrit 


proteir 

to trfDOO cc. of a d per cent solution usually persists *“* *''.'1“^, 
Dextran is exetet^ In the urine to the extent of 30 to 50^ 
cent, and studies in progress in^cate that the remainder is metaw- 
lized in the bo^'' eraviiv of the urine is “Creasea^M^^^ 

result of renal 
has been elimir 
of the 6 per c 
perature, pulse 
the period of 

result of expanding plasma volume, venous pressuie u 
from 10 to 30 mm. of water and cardiac output Is cleyaiea 
currently. Renal and hepatic functions are not 
VirtuJlIy no advene reaettona have been otejvd MoTO 
repeated in/ections of dextran; however, this f an 

the apparently inherent teniiency to "|*a^aelion< 

antigen-antibody type in certain human subjects- ^ 
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are of low incidence and mild character in adequately hydrolyzed 
and refined preparations, which provide an average molecular size 
approximating that of serum albunun. As solutions of dextran do 
not require refrigeration, they arc stored easily and are ready 
for immediate use in emergencies. 

Doioje. — Dextran is administered intravenously as a 6 per cent 
solution in isotonic sodium chloride. The usual dose is 500 cc. 
infused at the rate of 20 to 40 cc. per minute, so that the total 
amount is admimstered over a pened of about 15 to 30 minutes. 
Repeated injections may be given when necessary if b'oed or its 

J..:. .... ... ...4 .. .‘1.1.1. .. c.. L._.. 


Abbott Laboratoxits 

Solution Dextran 6%-. 250 and 500 cc. bottles An isotonic solu- 
tion containing 6 Cm of dextran in each 103 cubic centimeters. 
Th: 500 cc. containers are available with or without Venoset (d'S- 
posable vencclysis unit). 

Baxter Laboratoues, Inc. 

Solution Gtntran 6%: 250 and 500 cc. bottles. An botonic solu- 
tion containing 6 Cm. of dextran in each 103 cubic centimeters. 
The 500 cc containers are available with or without stenle admin- 
istration set. 

CouucRcui Solvents Corporation 
Solution Eip«nd«x b%’. 250 and 500 cc. bottles. An isotonic solu- 
tion containing 6 Gm. of dextran in each 100 cubic centimeters. 
The 500 cc. containers are available with or without a disposable 
syringe. 

Cutter Laboratories 

Solution Dortron 6%: 250 and 500 cc. Saftiflasks. An botonic 
solution containing 6 Gm. of dextran in each 100 cubic centi- 
meters. 

U. S. patecU 2.089,217. 2.409.816 ai>4 2.4}74iS. 

IItund Laboratories 

Solution Oaitran 6y,: 250 and 500 cc. bolUo. An botonic solu- 
tion containing 6 Cm of dextran in each 103 cubic centimelers. 
The 500 cc. containers are available with or without sterile admm- 
btration set. 

WvETn Laboratoues, Inc. 

Solution PUvoUr 6%: 500 cc. bottles An botonic solution con- 
taining 6 Gm. of dextran in each IW cubic centimeters. 
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GELATINE SOLUTION. SPECIAL INTRAVENOUS/-A 6 per ceoi 
sterile, pyrogen-free, nonantigenic solution of gelatine in totonic 
sodium chloride for use as an infusion colloid. The gelatine is pre- 
pared specially from refined beef bone collagen. 

fhysicaf Properti'et.—'Tbe gelatine solution is odorless, dear, am- 
here-’ — 

at 0 ' ‘ , “ • ' • 'ue to the 

adde , • ‘ ■ , . , • solution is 

beftveen h.Vi and 7.40. 

Aef/ons and Utet . — Special intravenous gelatine solution is pre- 
pared speciaf/y for injection as a readily available infusion colloid 
to support blood volume in various types of shock. Thus, it is used 
as an otitnotically effective substitute for plasma and v.hole blood 
when these substances are not indicated othernue or are not avail- 
able to meet emergency demands for restoring circulatory volume 
In acute or recurrent hemorrhage or shock associated with loss oi 
blood, whole blood is preferable to any substitute. 

Special intravenous gelatine solution is ctcretcd largely by the 
kidney and, therefore, should not be employed when there Is renal 
impairment, it must be used with care m the presence of cardiac 
impairment to avoid the undue burden to the circulation of esf«' 
stve fluid volume Until further information ts available it should 
not be used fn the crush syndrome or in extensive third degree 
bums because these are associated "ith possible renal damafie. 

Since infused gelatine produces pseudoagglutination of the red 


... I 

room and refrigerator temperatures, ft is completely Buid at h^y 
. cc. 

, • * • 

; to 

48 hours. 

CnARiEs B. Kxox GEtATirrc CoatpANV, Inc. 

Speeiel Infravenous Galafine Solution 6%: SOO cc. bottles. A so u- 
tion containing 6 Gm of gelatine in each 100 cubic centimei 


AGENTS FOR BLOOD GROUPING 
BLOOD GROUP SPECIFIC SUBSTANCES A AND 8.— A swJe 
solution of polysaccharide-amino-acid complexes, capable o 
ing the titer of the anti-A and anti-B isoaggiutinins of gr p 
donor blood. Blood group specific substance A is isolateo as 
precipitate from a tryptic digest of hog gastric 
specific substance B is isolated as a precipitate Irom a tryptic s 
01 the glandular portion of horse gastnc mucosa. 
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Aefiofit and Uses — Blood group specific substancfo A and B, 
when added to group 0 blood, renders (he latter reasonably sale 
lor translusions into patients hav^ blood of another group. 
While this minimues reaction attributable to the corresponding 
isoagglutinins, it should be bept in mind that group 0 blocd may 
continue to gne rise to reactions due to pjtogens, Rh incompaci' 
bility, immune anti-A or anli-B agglutinins and immunologic 
unknowns. 

Dosage . — Blood group specific substances A and B may be added 
to group O blood just prior to adniintstration or at the time oi 
collection and storage. One transfusion unit (10 cc) is capable of 
reducing the anti-A and anti-B isoa^Iutmin titer of SOO cc. of 
group O blood to at least one-fourth of its original titer 

Sqakp & OousiE, Dnisioy of AUbck 1 Co., Is'c 

Solutien Bleed Group Speeifie Subitaneei A and 6i 10 cc \{afs 
Preserved with OJ per cent phenol. 

U. S patent reisiue No. 2^,24$. 
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Agents Affecting Blood 
Formation and Coagulation 


Life is dependent upon a delicate balance within the blood itself 
and also within the wails of its container— namely the entite 
vascular system. Hemorrhage and thrombosb occur almost con- 
stantly In man and in other organisms, for the most part ln 
minute areas. An imbalance in one direction resulting in a major 
thrombosis or in a hernorrhage may be disabling or fatal. The sub- 
stances discussed in this chapter are designed to aid in the cor- 
rection of such imbalance when It occurs either locally or generally 
throughout the system. 

The substances having a purely local effect are lor the most wrt 
directed toward acceleration of coagulation, such as the combating 
of hemotthage, when applied directly to bleriing surfaces. These 
include thrombin, gelatin foam, ffbnn foam, oxidized gauze and 
thromboplastic brain extracts. They are useful to combat oozing 
from minute vessels but should not be expected to control bteedi^ 
from arteries or veins when there is appreciable pressure at the 
bleeding point from within the bleeding vessel. 

The substances having a general effect on this balance inewoe 
several anticoagulants that decrease the tendency toward throm- 
bosis. Of these, heparin was the first to be used successfully 
It produces a prolongation of the clotting time as measured by the 
l^e-Whitc method with a lesser effect on the prothrombin time- 
Heparin is used most commonly at present when a rapid effect is 
desired to prevent or control thrombo-embolic conditions. Its nwm 
disadvantage is its ineffectiveness when administered^ orally, in* 
action of heparin Is limited to a few hours, unless it « 
isfered in a vehicle from which absorption and utilization are 
retarded. - 

Numerous compounds now are being developed that are en c- 
UVe orally and affect primarily the prothrombin activity a , 
in some instances, other clotting factors, such as tsctors y ' 

These include bishydroxycoumarin, cyclocumarol, ethyl tuscou - 
acetate and phenlndione Their Asadvantages incicwe 
ereater las between administration and action than atier 


for hemorrhage in the event of overdosage or m the pjeseuu v. 
pathologic conditions conduave lo easy bjeeding. ,nA 

To combat excessive hypoprothrorobineroia, water-soiUD 
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eil-soluWe viUmin K prcparaUoia are used effectiveJy. The latter 
are more potent and are highly cffccUve when administered both 
parenteraily and orally. Such preparations are dhcusted in the 
chapter on vitamins. This present chapter includes agents that 
mduence the production of normal red corpuscles in the hone 
marrow and the quantity of iron held withm them These include 
dried stomach preparations which have been demonstrated to pro* 
duce definite reticulocyte and red cell response In general, these 
follow the type oi response that has been obtained by active liver 
preparations given orally or parenteraily. Stomach and liver prepa. 
rations may be combined eHectively. More recently, folic acid and 
cyanocobafamin have been /ound to be effirctfse la the stimulation 
of red ceil formation, A discussion of their actions will be found 
in the chapter on vitamins 

Ferrous sulfate is an effective agent for the treatment of iron 
deficiency anemias. It may produce diarrhea In some patients. 

ANTICOAGUUNTS 

BISHYOROXYCOUMARIN.Ui.f.-^OteiimafoI.--3,3'.Methy!ene- 

bls(4-hydroxycomnarin) —“Bisbydroxycoumarin, dried at lOS* for 
3 houn, contains not less than 98 per cent of CisHisOe " [/JJ*. 
Hie struelural fotmula of bUbydroxycoumarin may be represented 
u iotiowa: 



Wjrwcof Fmpert;**.— -Bishydrosycoumarin b a while or creamy* 
white, crystalline powder It has a faint, pleasant odor and « 
slightly bitter taste 

Acflofli o«d (/hi,-- BisbydioxyctnimariB prolongs the prothrom- 
bin time by decreasing the piothrombin conctnlration of the blood. 
Although the exact mode of action is not known, it b assumed that 
blshydroxytoumarin acts on the liver to retard prothrombin pro* 
duction, since the circulating proditorabio present in blood b not 
affected in vitro by the addition of bisbydroiycoumann; the de- 
velopment of the bbhydroxycoumarin effect requires X 2 to 
hours and persbU for 74 to 96 or more houn after discontinuance 
of therapy. 

Bbhydroxycoumarin may be used (n the propbybsb and treat- 
ment of intravascular clots, postoperative thrombophlebitis, pul- 
monary embolism, acute cmbolk and thrombotic occlusion of 
peiicdieral arteries and recurient idiopathic throrabophlebitu. 

Biihydroxycouaarln does not directly affect thrombi or- emboli 
already present nor does U locreaM the loaf blood supply of an 
area affected by an embolus Blshydroxycoumarin retards further 
intravascular clotting and prev'eots pre^gation of the thrombus or 
embolus. In addition it permits disMlistton of thrombi, presumably 
by the eciyme systems of the blood. 
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Since the ultimate outcome of acute coronary thrombosis depends 
largely upon extension of the clot and upon the formation of mural 
thrombi in the heart chambers with subsequent embolization, bishy- 
droxycoumarin is used as an adjunct in the treatment of this 
condition. It b used s\idely now for the long-term prevention of 
embolization from mural thrombi which tend to form in the heart 
chambers in the presence of auricular fibrillation. 

As with all coumarin derivatives, brge doses of salicylates may 
enhance the action 

Dotoge.— Prothrombin clotting time should be determined every 
day during early stages of therapy. For long-term therapy, pro- 
thrombin clotting time tests should be performed once in 3 to 7 
days. Until the time is 30 seconds, 200 to 300 mg. of bishydroxy- 
coumarm is given each day If it reaches between SO and 3f 
seconds, dosage should be reduced to 50 to 100 mg. daily, and li it 
rises to 35 seconds or more, the drug should be withheld and not 
re-cmpIoyed until the prothrombin lime returns to 30 seconds or 


(250 to 500 mg of vitamin K|, orally) This treatment Sot 
rhage may be supplemented by transfusions of fresh svbole blood. 

AoDorr Lagoratokies 

Tablets Oieumarel: 25 and SO mg and 01 Cm. 


Eli Littv & Companv 

Pulvulci Oieumarel: 25 and 50 mg and 0.1 Cm. 

E. R. Squibb & Sons, DrvistON of Oii.v Matbieso.n Cdemicai. 

CORPORATIO.V 

Capsules Dicumarol: 50 mg and 0.1 Cm. 


The Upjobw Coxipanv 

Tablets Dicumarol: 0 1 Gm. , 

U S traclrmark 398,198 Dicumarol is the rejulered 
mark of the Wisconsin Alutnm Research Foundation which eonlfo 
use thereof 

CYCLOCUUAROL — Cumi.p,r.i. (A«sott) . — 
methoxy-2*methyl-4-Dhenyl-2H,5H-pyrano[3,2-cJ 
,5.one — The structural formula for cydocumarol may be i p * 
sented as follows; 



physieci /’roper/ies.— Cyclecumarol b a white, crystalline powder 
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with a slight odor. It melts between !64 and 16S*. It b jnsoiuWe 
in water and sljghtly sotubie in alctrfioK 

Aetionx end Uw. — Cyclocumaroi, a synthetic anticoagulant re- 
lated chemically and therapeutically to bishjdroxycoumarin, pro- 
ducts Its eflect by lowen’ni the blood concentration of prothrom- 
bin, It IS useful, therefore, in the prophylaxis and treatment of 
intravascular clotting for the same purposes that have been recog- 
nised for other similar anticoagulants See the monograph on bis- 
hydroxycoumann. 


equivalent amounts of other anticoagulants or that its use mini' 
mizes frequent variations in the prothrombin level, «hfch may 
occur with shorter-acting anticoagulants 

Cycloeumarol » effective orally and should be administered with 
the same precautions observed for similar anticoagulants to avoid 
overdosage and hemorrhage Little or no gastro-intestmal disturb- 
ance has been encountered with lU use Facilities should be avail- 
able for making daily prothrombin determinations for the first 
stages of treatment and every 3 to 7 daj-s for long-term therapy. 
For overdosage, blood transfusion and oral or parenteral adminis- 
tration of vitamin K should be used fatienu should be observed 
reguiariy for evidence of bleeding. 

Derate.— InituHy, 0 t to 0 2 Cm. is odminuterrd orally de- 
pending OR (he sue and condition of (he patient and the prior 
blood prothrombin lesel Somewhat smaller doses usually are 
sufficient for patients with cardiac decompensation or m)ocardial 
infarction. The onset of effect wually occurs within 24 hours and 
the full therapeutic effect on prothrombin cloltins time usually is 
reached within J6 hot— '• . 

anticoagulant effect, , • 

institute therapy At • 

determined daffy for . ■ • 

to be administered a • • ' • . . . • 

than 35 seconds (control, (4 to 16 seconds), 12 5 to SO mg. is 
administered daily ft is neccs»ary to eliminate the drug on days 
when the prothrombin time exceeds 35 seconds. 


Abboit Lanoxaroates 


Tskith Cumopi'raii: 50 mg 


MsmilarlurrU i««n«e trona XVt«con«in Atamni I 
under I' paltnHA!2,S79 U S trsdcmarli SSe,}S9. 


/Viamni ilMrarcA ioandiiiott 


ETHTL fifSCOUMACETATC— Tfoin**** tthyl (Gxtev).— 

JJ’-Carbos>meth}lcne b«»-(4 hydroxycoumann) etbyl ester—'nie 
structural formula for ethyl bucoumacetale may be representrd >s 
follows- 
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Wyn’co/ Froper/let.— Ethyl biscoumacetate is a white, odorless, 
bitter, crystalline solid which melts between 177 and 182*. Another 
form of the solid exists which melts between IS4 and 157*. It is 
soluble in acetone and bemcne, slightly soluble in alcohol and 
ether and insoluble in water 

_ Aeficnt and f/iei. — Ethyl biscoumacctate is a synthetic deriva- 
tive of bishydroxycoumann and similarly produces anticoagulant 
action by prolonging the prothrombin time through reduction of 
the prothrombin concentration of the blood. See the monograph 
on bishydroxycoumarin. 

Ethyl biscoumacctate is cffectis*e orally, alone or as an adjunct 
to heparin sodium, for the prev'cntion and treatment of conditions 
characterieed or complicated by intravascular clotting. Compared 


development of hemorrhagic complications. The drug is contia* 
Indicated in the presence of hemorrhagic diathesis and should be 
used with caution in patients with Impaired hepatic or renal 
function. 

Doiaqt. — 1 5 Gm orally at once or in divided doses is recom- 
mended as the average adult dose for the initial 24-hour 

I ..I .j - j3||y require between 0 6 and 0 9 

s a therapeutic degree of hypo- 
•ved within 18 to 30 hours. A 
■ be maintained by administering 

doses, such as OJ Cm. two or 
three times a day. In patients with impaired hepatic or nnal 
(unction, or in whom an exaggerated response is nnlicmatea, ^ 
smaller than average initial dose is advisable. Following the imW 
dosage, maintenance doses should be regulated by the results o 
blood prothrombin determinations When anticoagulant therapy 
used in the hospital or for ambulatory patients, close 
with frequent determinations of the prothrombin time is - 

For most purposes it is cusloinary to prolong the ^thromo 
time to two or two and one-half times the normal 

• . t. . j. j ..tn.. «!.• Krt* c'vfral days of treatroeni 
each patient. There- 
mce or twice weekly 
j 3S seconds are con- 
1 seconds is exceeded, 
iation requires more 

prompt anticoagulant eJtcct than can ue lujiatned by the use o 
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ethyl biscoumaceUte alone, bepario sodium may be used to insti- 
tute therapy. 

The ’ *- 

of sail ... 

other ' . ■ ' ■ ■ • , 

wlthdt ■ ■ • 

menad ■ ■ ■ . % 

rhagic manifestations ensue, repeated transfusions of fresh, whole, 
citrated blood or plasma until the prothrombin level returns to a 
safe concentration Elevation of prothrombin time to 7S seconds 
not associated with hemorrhage usually returns to a sear normal 
range within !2 to 24 hours after prompt withdrawal of the drug 
only. 

Geicy PnaRMACEUticALS, DmsioH or Caev CaEMJCat CojipoaA- 

TIO.V 

TabUh Tromexan Ethyl Ac«Ut«: O.lS and 03 Cm, 

U. S. rateoti 2,482.J10. 2.482, Sit and 2.482.SI2 

KEPAttIN S0DlUM*U3 P.*~-U<;ua«fnin Sodium 
“Heparin Sodium la a muturc of active principles, having the 


less than 90 per cent and not more than tiO per tent of the potency 
suted on the label." 

Wyiieo/ P«p«rt;*i.~-Heparin sodium is a white or pale-colored. 


the thrombin. 

Heparin sodium is of value as a substitute for titrate in blood 
transfusions, in attempts to prevent postoperative thrombosis and 
possibly thrombosis of other origin, to prevent recurring throm- 
bosis in phiebitb and pulmonary embolism, to initate the rapid 
action of anticoagulant therapy in vascubr surgery and lor other 


Ootoj*.— The potency c* — ». «- 

of USP units becau'c ■ .... . 

potency is declared only • . • < • : • ,eni 

punheation has been ach ■ • • • ol 

potency m terms of weij i * ■ .In 

terms of (he onicui units Dosages stated below in terms of 
weight are based upon the U.SJ'. oiinhnum potency of fOO units 
per milhsram. 

The substance is inactive oraOy or sublingually and usually is 
injected tottastaously or intramitsculat}}'. It may gntn by single 
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injection or continuous intrasxnous drip, the infusion being ad- 
justed by walcbins the coasulstion time. The cloUini' time should 
be maintained between IS and 20 minutes If a chill develops or 
spontaneous bleeding occurs, the drug should be stopped. When 
the interrupted dose method is emplojed, S,000 units (50 mg) 
may be administered at intervals of 4 hours up to a total of 25,000 
units (250 mg ) per day For continuous drip, 10,000 (100 mg) to 
20,000 units (200 mg.} is added to I, COO cc. of 5 per cent stenie 
dextrose or isotonic sodium chloride solution. The flow may be 
started at about 20 drops per minute. 

Heparin sodium in aqueous solution also may be adminbtered 
by intramuscular or deep subcutaneous injection, but the possi- 
bility of local hematoma or tissue irritation must be kept in mind 
The possibility of conceafed serious hemorrhage /rom accidental 
puncture of a blood vessel following deep injection into the tissues 
also should be kept in mind This disadvantage can be mmimircd 
by administering the heparin subcutaneously with a hypodermic 
needle (25 or 26 gage) in more concentrate solutions. Solutions 
containing 5,000 units (50 mg ), 10,000 units (100 rag.) or 20, KO 
units (200 mg ) per cubic ceniimeter may be injected into the 
tissues In doses of 10, .*• * •;*•*•* ' 

every 8 hours or 14,0 
every 12 hours. Soluc 
use without dilution 

Prolonged anticoagulant action of the drug is provided by deep 
subcutaneous or intramuscular injection of repository dosage forms 
prepared with a %‘chiclc of gelatin and dextrose with and without 
added vasoconstrictors Both forms are used sirauitaneously >n 
equal amounts (e.sccpt that when vasoconstrictors are contraindi* 
cated, oniy the latter is used) to provide a total initial dose o' 
OJ to 0 4 Gm. of the drug, administered by deep subcutaneous 
injection in the thigh or buttocks. At the end of 

. ’ ad- 

. de- 

ferred until clotting time is shorter than 20 minutes in Pa- 
tients this may be found to occur within 10 hours; in others, n 
may require 16 hours or longer After a few such trials, the average 
response will b* determined It is always safest to deterinme tne 
clotting time before more heparin sodium is administered. 
nance of the blood coagulaticn time at 30 to 60 minutes 
quale elevation. As n rule, coagulation time should bJ not less ina 
three times as great as it was at the start of Ilicrapj' 


Abbott Ladoratokies 

Solution Heparin Sodium; 10 cc vials A solution 

w- — • • •-»- •»- — \ -{ heparin sodium m 

cent methyJparaben 


Solution H.p„rn Sodium, 10 o: ,-iaIs A solution containine 
5,000 U S P. units (approximately SO mg ) of heparin sodiu 



AMTiCOAGUUNTS 293 


each cubic centimeter S cc. vjab A solution containing 10,KX3 
\]5P. units (approximateiy JOO mg.) of h^arin sodium in each 
cubic centimeter Preserved with 0.18 percent meth>lp3raben and 
002 per cent propyibarahen. 

Oac4N'0.v, Ikcorpoeatzo 

Solution liqueemln Sodium' 10 cc \ials. A solution containing 

1,000 USP units (approximately 10 rag.) of heparin sodium in 
each cubic centimeter Preserved with 04S per cent phenol. 

Solution Uquaemin Sodium' I cc ampuls and 10 cc s'jals A soiu* 
Uon containing 5,000 U S P units Approximately 50 mg ) of 
heparin sodium in each cubic centimeter Preserved with 0 45 per 
cent phenol 

Solution Liquaemin Sodium. 4 cc \nals A solution containing 
lopoo USP. units (approximately JOO mg) of heparin sedtum 
in each cubic centimeter Preserved nitb OOl per cent thimerosal. 

Solution {.iqueemin Sodium: 2 cc s'lals A solution contaming 
ZO/XiO USP units (approximately 200 mg) ol heparin sodium 
in each cubic centimeter Preserved with 001 per cent thimerosal 
U. S iradtmark 561.109 

PgEMQ PtLUrStACttniCAI. LASORATOItlES, fltC. 

SoMion Heparin Sodium 10 cc. sbis. A solution containing 

1.000 U.SP. units (approumately 10 mg) of heparin sodium in 
each cubic centimeter. Presers'ed with 0 5 per cent chlorobutanol. 

Solution Hepartn Sodium; 10 cc %'iaU A solution containing 

5.000 U.S.P. units (approximately 50 mg.) of beparm sodium in 
each cubic centimeter Preserved with 04S per cent phenoS. 

XtSTACAS & COS1PA.VY, 

Solution Heparin Sodium: 10 cc mis A solution containing 

1.000 USP UTUts (approximately tO mg) of heparin sodium in 
each cubic centimeter Preserved with 0 5 per cent phenol. 

Solution Haparin Sodium 10 cc vuts A solution containing 

5.000 USP units (approximately 50 mg) of heparin sodium in 
each cubic centimeter Preserved with OS per cent phenol 

Solution Kaparin Sodium: 4 cc vUb A solution containing 

10.000 U.SJ’ units (approximately 100 mg) of hrpann sodium 
in each cubic centimeter Preserxed with OS per cent phenol. 

The Uejonx Compact 

OapO'SoIution Ktparin Sodium; ) cc ortridges. A solution con- 
taining 20,000 U.SP. units (approximately 200 mg) of heparin 
sodium in each cubic ceniunctei. Preserved with thimerosal 
I 10,000 

U S uidmaik 5l5,rS9 (Depa). 

Solution Haparin Sodium: 10 cc. vhls. A solution containing 
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1.000 U5P. units (approximately 10 mg.) of heparin sodium in 
each cubic centimeter. Preserved with 0.5 per cent chlorobutanol. 

Solution Heparin Sodium: 4 cc. vials. A solution containing 10,000 
U5.P. units (approximately 100 mg.) of heparin sodium in each 
cubic centimeter. Preserved with OJ per cent chlorobutanol. 

Solution Heparin Sodium: 1 cc vials. A solution containing 

20.000 U5.P. units (approximately 200 mg.) of heparin sodmm 
in each cubic centimeter. Preserved with 0.4 per cent chlorobutanol. 

The ViTARiNE Company, Inc. 

Solution Heparin Sodium: 10 cc. vials. A solution containing 

1.000 U.S.P. units (approximately 10 mg.) or 5,000 U.SJ*. units 
(approximately SO mg.) of heparin sedium in each cubic centi- 
meter. Preserved with 0 5 per cent phenol. 

Solution Heparin Sodium: 4 cc. vials. A solution containing 

10.000 II.S.P. units (approximately 100 mg.) of heparin scdium 
in each cubic centimeter. Preserved with 0.5 per cent phenol. 

VVAtKER Laboratories, Inc. 

Solution Heparin Sodium: 10 cc. vials. A solution containing 1/X)0 
U.SJ’. units (approximately 10 mg.) of heparin sodium in each 
cubic centimeter. Preserved with o3 per cent cblorobutanoi. 

Solution Heparin Sedium: 10 cc. vials. A solution containing 5,000 
U.S.P. units (approximately SO mg) of heparin sodium in each 
cubic centimeter. Preserved with 0 45 per cent phenol. 

r I** •- ' iiTEUN) .— Hedulin (Waixer). 

. . ■ ■ iructural formula of pbenindi- 



FAyjIco/ Properfies.— Phenindlone is a pale yellow, crysUUine 

water ' olvenls to form 

7£ cc Gm. in ether. 

/effe .ticoaEulant, IJ 

similar in action to bishydroiycoumarin and its denvatives out 
is chemically unrelated. It is effective orally for lowering w «« 
blood concentration of prothrombin in the management oi cona- 
tions characterized or complicated by intravascular 
the monographs on bishydroxycoumarin, cyclocumaroi and einy 

^‘pheSSSf acts more promptly j^an does bishydro^cynn 
and is effective in smaller doses. Therapeutic levels usually ar 
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agent IS considered to be relatively safe However, the predictability 
and controlfabiiity of its effect is ool considered superior to other 
short'3ttins oral antieoa^lants 

As with all systemic anticoagulants, (be drug should not be given 
to patients with a hemorrhagic tendency, such as hectiophiiia, 
thrombocytopenic purpura and leukemia with pronounced bleeding 
tendenev, or to patients with open wounds or ulcerations, particu- 
larly of the pastro-intestmaf tract. 

DoiOffe, — Phenmdione » administered orally. The initial total 
daiiy dosage should be 0 2 to OJ Cm , hali given in the morning 
and half at bedtime Patients weighing less (ban 70 Kg should be 
given 0 2 Gm. daily, those weighing more than 70 Kg should 
receive QJ Gm. daily. Usually, this does not result in etcessive 


The maintenance dosage may vary irem 005 to 01 Cm per day, 
given in the same manner at the initial dose The evenge main- 
tenance dose u approximately 75 mg When this has been estab- 
lished by daily prothrombin dclerminations for the first J days, the 
tests for prothrombin time need be repeated only at 7 to )< day 
intervals or as may be indicated by the patient’s response. Jf hem- 
orrhage occurs, the drug should be withdrawn immediately and, 
when necessarv’, 50 to 7S mg of vitamin K should be admin- 
istered intravenously with or without transfusions of fresh whole 
blood or plasma. 

Cant's CneuKAl Wo»*s. Irec. 

fewdir Pi)«flW<an«: Bulk; for manufacturing use. 

ScHiimim & Coifpa.w 
Teblfti Oanlione: 50 mg. 

Waixo: Lasokatokccs, Ikc. 

TabUfs Hedufi/i! SO mg. 


HEMOSTAT/CS 


white, noneU tie, tough, porous tnatnx. ft sheus no tendency to 
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SO times its weight of water or 4S times its weight of weil-agitated 
oxalated whole blood. Absorbable gelatin sponge will withstand dry 
heat at 149^ for 4 hours. 

It 

ins' 

use ■ . 

ClO' 

completely m 4 to 6 weeks without inducing excessive formation 
of scar tissue or excessive cellular reaction. It is indicated in the 
control of capillary bleeding, particularly when moistened with 
thrombin solution. 

Dojoffc. — Absorbable gebtin sponge may be applied to the bleed- 
ing surfaces in amounts suGSdeot to cover the area. For such 
purposes it first should be moistened thoroughly svith sterile iso- 
tonic sodium chloride solution or thrombin solution. 

The Upjohn Companv 

Sponge Selfoam; Box of four sponges in Individual envelopes 
and jars containing four sterile sections 20 by 60 mm., and stcnle 
envelopes containing a single section 80 by 125 mm. 

U S. patent 2.*6S,3S7 

OXIDIZED CELLULOSE.U.S.P.-4Dxye»| (Htitt, Davjsj.-Ab- 
sorbable cotton or gauze.— Cellutosic acid— “Oxidized Cellulose, 
dried In a vacuum over phosphorous pentoxide for 18 hours, con* 
tains not less than 16 per cent and not more than 24 per cent of 
carboxyl groups (COOH).” USF. The accepted structural for- 
mula for cellulosic acid may be represented as follows: 



Phytica! Froper/iej.— Oxidized cellulose, in the form of gauze or 
cotton, is almost white in color It has an acid taste and a slight, 
charred odor. It is soluble in dilute alkalis but insoluble m acids 


and in water. _ . , . 

Action] and Viei , — Oxidized c^lulose, a spedally treated torm o 
surgical gauze or cotton, exerts an unusual hemostatic effect an 
is absorbable when buried sn the tissues. Its hemostatic^ action 
depends on the formation of an artificial dot by cellulosic acia 
This acid has a marked affinity for hemoglobin, but does not enter 
per se uito the physiologic mechanism of clotting. Absorbabiii y 
depends on the size of the implant used, the adequacy of the biooo 
supply to the area and the degree of chemical degradation of m 
material. Absorption of oxidized cellulose occurs between the sx 



and in certain aspects ol neurologic and otolaryngologic surgery. 
Oxidized gauze is employed as a sutured implant or temporary 
packing depending on the anatomic site or structures involved. 
■V ' ■' •• • •-..••• »*«, in severe 

* • , nanly for 

■ • . of which 

• ' closed to 

control small areas of oozing from the dura or brain tissue. This 
material likewise is useful as temporary packing for control of 


iormatlon. 

The hemostatic action of oxtdued cellulose is not enhanced by 
the addition of other bccnostatic agents Thrombin would be de< 
stro>e<l by the low pH of the material and the hemostatic action 
of either alone is greater than that of (he combination. Moistening 
with water or saline is not recommend«f, as the hemostatic effect 
is greater when (he dry material is applied. When property used, 
oxidized cellulose may be dosed In a clean wound without dr^> 
age, but this is hazardous whenever gross conUmmation is tus>^ 
pccted or frank infection is present 

AViMer oiidizid gauze nor oxidized cotton jkould be vied as a 
surface dressstsg tsttpi for Ihe immediate control 0} htmorrkage, 
as eetlulojic acid inhibits epitheUahzation. 

D«sti5e->The amount of ozidued gauze or cotton used varies 
with the circumstances As a rule, only (he minimal amount re* 
nuired to control hemorrhaee should be used For the control of 
hemorrhage Irom the proslaiic bed, thfi may %’ary from one to four 
2-in by N'ln gauze packing strips, depending upon the extent 
and vascularity of the area to be packed and (he technic emplojed. 
This size of oxidized gauze is designed particularly for implantation 
by means of mattress sutures Gauze packing strips '■I in by 
2' i jd are adapted for otolaiyngologic or dental procedures; 
gauze packinc 2 in bv 3 36 (4 ply) is used for severe post* 
partum uterine hemorrhage, cotton pads, 2 in by 6 in, are 
designed (or neurologic, oraf and/or dental turglca! procedures 
In the esent that it is desired to remose gauze or cotton from 
a hollow siscus or drainage site before dissolution is complete, 
rcmusal can be facilitated by irrigation. &ucs of gauze may be 
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used In conjunctlo-n with hemostatic bags to ccnlrol hemonhage 
following suprapubic or retropubic proslatcclomy. 

Parke, Davis & Company 

Orycal Cotton Pladgolt: 2J^ in. by 1 in, by 1 in in a glass vial 

Oayeol Gain# Diut (FoUy Conei) (4 p!y}i 5 in, and 7 in. each 
in a glass vial. 

Oaycai Game Pads (8 plf}t S in by 3 in. tn a glass vial. 

Oiycei Game Sirlps (4 ply): 18 in. by 2 in. in a glass ml. 

U. S. tradtnark A10.S8S. 

THROM8iN*U.S.P. — “Thrombin is a sterile protein substance pre* 
pared from prothrombin of bovine origin through interaction 
with added thrombopiastin in the presence of caicium. It U capable, 
without the addition of other substances, of causing the clotting 
of whole blood, plasma or a solution of fibrinogen. It may contain 
a suitable antibacterial agent.** U.SjP. 

PAyt/eo/ Propert/«i.-~Thrombin »s a while or grayish, amorphous 
substance dried from the frozen slate. 

Aefhnt and Uiea.— Thrombin u intended as a hemostatic lor 
topical application to control capillary Weeding in operative pro- 
cedures. It may be applied as a dry powder or dissolved in sterue, 
isotonic saline solution II should never be injected 

Dcjo5e.~Thrombin is applied as a dry powder or in solutions 
containing 1,000 to 5,000 thrombin units. 

Parke, Daws & Compajot 

Thremtm Tcpical (Borina Origin): Each vial contains 1,000 units 
of thrombin topical Preserved with 004 mg. of benzethonium 
chloride, niree vials packag^ with one 6 cc. viaj of 
sodium chloride diluent, preserved with benzethoniam ehlonde 
1.50,000. 

Thrombin Topical (Borina Origin): 5,000 units. Each ampul con- 
tains 5,000 units of thrombin and sucrose, packaged with a 5 cc. 
vial of sterile isotonic saline solution preserved with 01 mS- o> 
benzethonium chloride. 

U. S. patent 3,398,077 

The Upjonw Company 

Thrombm Topical (Borina Origin): SO ec. vials. Each vial contains 
1,000 or 5,000 units of dried thrombin. 

TOLONIUM CHLORIDE. — BIufeM Chlen’da 

Amino-7-dimethyiaciimo-2-methyIphenazoth»oniuni « ,, 

structural formula of tolonium chloride may be represent 
follows: 
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Wyi/eo/ PfoptHJej.— -Tolonjum cblonde I5 a grtcu, erysUlIine 
powder with a bronze luster It Is shsbtly soluble jn alcohol, very 
slightly soluble in chloroform and practically insoluble in ether. 
The aroounl that dissolves at 25* in water to forta 100 cc. of 
solution IS about S 5 Gm. 

Aeiiant end Uie*.— Tolonlum Aloride, known as a dye by the 
name of toluldine blue O, cThitnts m vitro antibeparin activity. 
In animals the coagulation times of blood samples known to con* 
tain an excess of hepann can be relumed to normal by the 
addition of small amounts of the dye Clitucaltv ‘i- . . • ; 

administration of the dye red'*'^' ‘ ■ 1 

hemorrhat'*'- ♦ — ’ • *, 

rinold . * « _ 

be dete ' . ^.vkiuiioe titration using 

protam ■ k.>MAn antibepann compound. A protamine 

sulfate luration value of 0.14 mg is considered the upper limit 
of Rormat 

Tolopium chloride is useful in the treatment of idiopathic 
fuRctioPSi utenne bleeding menorrhagia or bypeTwemorrhea (ab- 
normally profuse or prolonged menstruation) and menometror- 
rhagia (exeessive or prolonged menstruation and iotermeDStrual 
bleeding). Approximately go per cent of patients wish idiopathic 
uterine bleeding have elevated protamine titmtion vnluo, ini 5S 
to go per cent of the patients w ih» category respond to the dye 
In patients treated empirically (not selected on the basb of ele> 
vated protamine values), the dye reduces bleeding in about 65 
per cent The mechanism of action has not been npiainrd in 
utenne bleeding not associated with cievated protamine titration 
that responds to the dye The d>c should not be employed for the 
treatment of abnormal utenne bleeding until adesjuate examina- 
tion and study have ruled out malignancy as the cause and, when 
so used without protamine titration, only if all other organic dis- 
eases have been ruled out 

Tolonium cMonde has been demonstrated to have » low order 
of toxicity tn experimental ammaU. no changes in coagulation 
lime or capillary fragility have been observed. Exkitrotly high 
doses injected Into dogs produce heinol>'$is, leukocytosb and 
thrombosis, but these eSects hare not been encountered with 
therapeutic doses in man Staining of internal organs may be 
apparent for a period of lime /oHowing systemic administration 
of the dye, but no tissue damage has been attributed Co (his ciTect. 
The urine of patients receiving treaimenl becomes pale blue-green. 
Therapy also may be associated with such side eSects as nausea, 
burning on urination and lenesrnus, but these usually are absent 
or minor cn importance in fuiimu consuming adettuaie fluids. 
Since the side eliects may rrpond to increa'cd fluid Intake, de- 
creased dosase, or both, it rarely is necessary to discontinue therapy. 

Oot«9*.-~Tolonium chloride b admlmsteied orally- The usual 
dosage fa between 0 2 and OJ <Jm daily For the kreatment of 
RKRorrhsgU. 0 2 to 0 J Gm. fa a4mnustcred w ith meals dunng the 
menstruxl period, for the prevention of menorrhagia, the same 
daily dosage fa adratnucered (or 5 or 6 days prior to the estimated 



300 BLOOD FORMATION AND COAGULATION 


time of the menses. In menoraettorrhagia, medication may be 
tended over two or three mcrntmal periods, 

Abbott LaBORATORits 
Teblelf Blutena Chloride: 100 m^. 

U. S. tra4«mar5t 587,379. 



9 

Cardiovascular Agents 


OrdiovascuUr agents ue those whose action on (he heart and 


The vasoconstrictor agents, sudi as epmcphrine, will be found in 
the chapter on autonomic drugs, white ergot preparations are de- 
scribed in the chapter on otytocics. A number oi drugs with less 
definite vasoddator effects are described ia other chapters; theo- 
bromine, caffeine and other icantbine derivatives in the chapter on 
diuretics, caffeine again m the chapter on central nervous system 
depressants and stimulants. 


DIGITALIS AND RSLATED 
PRINCIPLES 


Ali preparations of digitalis and related principies act directly 
on heart musefe They diminuh ibe sue of the heart as measured 


the heart rate by a combination of a direct action on the heart 
muscle and mdirect inhibitrcn by siiroutation of the virus. The 


of the potent materials produce a systemic action, as shown by the 
fact that it requires only about one-&fth as much for intravenaut 
as for oral admlnistraliort to produce the same rtsuils. The potent 
pr.nciples of stropfunthus are absorbed so poorly from the gascro- 
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Intestinal tract that they are undesirabte for oral adtainistratioo 
and arc used chiefly by IntrainmcuUr or intravenous injection in 
small doses. 

DOfereoees in Cumuhfi<e« AcHcnr^All the di'sltalls bodies ia 
common use are cumulative in action, Not ali show the same degree 
of cumulation, however, since some arc more rapidly ehminated 
than others. The cumulatii'e action is especially pronounced with 
d'lg'iiaUs leaf and digiioxia. It a much less with slrophanihas and 
strophanthin. Gitalin (amorphous) is less cumulative than dfgi- 
toxin, hut more so than digoxin, ouabain and most tinctures of 
digitalis. 

Differences in Bmefie Ac/yo«.— The digitalis principles are irritant 
Co mucous membranes and subcutaneous tissues. Large doses pro- 
duce m the gastrO'Intestinal tract (he local irritation that may be 
sufficient to cause nausea and vomiting within several minutes to 
1 or 2 hours. These drugs, however, rarely are administered in 
such doses, and when given in the usual smaller doses the local 
irritant action is insufficient to cause nausea or vomiting. The 
nausea or vomiting that follows the customary doses of digitalis 


lu 

over* 


SfondordiMfion.— There are various methods for the standariira* 
Uoti of (his group of drugs, involving the use of several spea’e ol 
animals, such as the frog, guinea pig and pigeon. The V. S. 
maeapeia fegulres that digitalis be standardized against tie 
Digitalis Reference Standard by the official pigeon method whiM 
Involves intravenous injection into pigeons until death occurs by 
cardiac arrest. The Standard preparation and the unknown are 
injected into groups of birds and the average fatal doses of the 
two are compared. The unknown then 6 adjusted so that 01 Co. 
has the potency of 0 1 Gm. of the Standard, op i U.SP. Digit^ 
Unit. Since the U.SJ*. Digitalis Unit is the result of an assay by 
• -- .--.t-.j -~j fc(^mc in bioassay, 

. iits js preferable to 
ly direct testing it 
quivaient approc- 
oI assay. 

For digitalis leaf and tincture, the results of 
means of assays agree with similar comparisons in human t»wg 
to whom the drugs are given orally, but there is less 
purified materials because of wde differences in 
from the gaslro-jnleslinal tract, and because ttc 
method does not disUnguish absorbable from «<’n 3 h/«>rtable ma 
rial. Hence U.SJ*. units of different specunens of the l/igua 
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Leal or Tincture Diglulu produce timilar results when given 
orally to man (although there ttre some exceptions), but U£P. 
units oi purified materials do not 


greater uuucai cueci hum uiese ptepurauuni tiuu huiu ttuue 
digitaUs preparations «( equal strc^tb. 

Otgitalis and digitalishke principles may be administered by 
mouth, by Injection or as described under the accepted prepara- 
tions. The U. S Phamatopeia rccognUes a solution of digitalis 
tor inlecUoR, but the optimum frequency of the intravenous dose 


iniraveneus use oi aigitaus seiaom is necucu; ouier meinous ot 
administration generally are safer and equally effective. 

RtiMieA.-~-The disadvantages of all the drugs of the digitalis 
group have served as a constant stimulus in the search for pure 
pnndples suitable for intramuscular or intravenous administration 
Tute principles would obviate the necessity of biologic standard- 


lions, suen as uiguuitn vi uigaien, uowever, are itititutea oi giyiost- 
dal materials. 

PrcpiMety D'lg'Mh frepewWws.— Several digitalis preparations 


OiGiLANIO. — A mixture of the iiomorphous crystallirrd 
cardio-actlve glycosides, lanatoside-A (CsaUroOte), lanaloslde-B 
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having a hydroxyl group alUchcd (o carbon atoms J6 and i2 
respectively. ‘ 



fhfiieat PfOperf}ei.’~-’The air'dried mixture is a white, odorless 
powder with a bitter taste. When heated rapidly, this preparation 
melts with decomposition above 245*. It is soluble in 20 parts of 
methanol and in 10,000 parts of water and is insoluble in ether. 

Aethns anJ User . — The actions and uses are closely similar to 
those of digitalis. (See the general statement on digitalis and 
related principles.) 

Oofo;*.— The usual method of treatment is to give 067 to IJJ 
mg. daily in tablet form, until the desired therapeutic effects are 
induced The dose then is reduced to the maintenance level: 0J3 
to 0 67 rag, daily in tablet form. (When digitalis effects are needed 
urgently, it mav be desirable to initiate treatment with larger on) 
doses Of with intramuscular or intravenous injections.) For rapid 
parenteral dlgitaliratlon, 05 mg (4 ec.) by cautious intravenous 
injection, or 0 4 mg. (2 <c ) twice daily by intramuscular tojwtion 
RectalJy, 0.5 to 1 mg. (1 or 2 suppositoriw) daily, as required. 

The same precautions should be observed as when giving any 
digitalis preparation. 

SAND02 Chemical Works, Inc^ 

SoluHon Digilanld: 2 and 4 cc ampuls. A solution in alcohol, 
glycerin and water containing 0.2 mg. of digilanid in each cubic 
centimeter 

Sofofion Digilanid (Ora/): 30 and 90 cc. vials A solution in 
alcohol, glycerin and water containing OJ3 mg of digilania in 
each cubic centimeter. 


Suppositonet Olgilanid: 0.5 mg. 


Tablets Digilentd: OJ3 mg. 
U. S trademark 291,301. 


OIGOX1N'U.S.P.— "DigoTin is a cardiotonic glycoside fbtahirf 
from the leaves of Digitalis lanata, Ehrh (Fam Scropnylanac l. 
USjP. The structural formula of digoxin may be representen as 
follows; 
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(0^>CH,CHOH CHOH CHOM CHj},- 3 H^O 


PAyticol Rffip*rfiei.-*-Digoxtn occurs as co)orScs5 to white ciystah 
ot as a white, crysUHine powder It is cdoritss and melts indU* 
tinctiy and with decomposttton at about 33$*. It is insoluble in 
water, in ehlorotonn and in ether. It h freely soluble in pyridine 


to • • • 

mg at 6-iiouc ititeitau^untu. ii autKuur uonnauun is present, 


and is masimai in 1 to 2 hours, li complete digitaliaation is not 
obtained after 6 hours, additional doses of D.25 to OS mg oi 
digosm may be given intravenously at 6>hour intervals. 

For maintenance, 0 25 to 0 75 mg. may be giten daily by mouth, 
or 0 2S to Oi mg by Intrasenous injection. 

Digoain injection is a (issue irntanl and the contents of the 
ampul should be diluted widi 10 cc of sterile isotonic solution. The 
product should be injected slowly (5 to 10 minutes) and care u^en 
to avoid extravmous injection 

"Cotthos— Oijonn ii txtremeiy fouenovs." VST. 

CnaouGHs Wcucosrr & Com>j»y, Isc. 

Soliition Oiaotin, 0 05%! 1 « ampuls. A 70 per cent alcohol 
solution Containing Oi mg of dieoxin In each cubic centimeter. 

TsMsld Oigodn. 035 ag. 

U. S irstltmttk 76.741 (Tabhuit) 

GITAUN {AMOWHOUSI.— GHaKgln (W«rn) — A glycosidal 
constituent of DitHalis pur^rta linaE prepared according to the 
method of Kraft. Dried and ground leavea are extracted with cold 
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water and the extract then is purified by selective precipitation and 
extraction technics, 

Pfifvcat Properties.— Gitalin (amorphous) is a wWte or pale buff, 
amorphous powder which melts with decomposition between 110 
and 150*. It is readily soluble in acetone, alcohol, chloroform and 
e^cr, slowly soluble in 600 parts of water and insoluble in carbon 
disulfide and petroleum ether. A saturated aqueous solution is 
neutral to litmus and has an intensely bitter taste. 

Action! ond Ujei. — Gitalin (amorphous), a mixture of digitalis 
glycosides, has the <ainc action and uses as digitalis itself. The rate 
of elimination or destruction is slower than that of digorin but 
more rapid than that oi digitoxin Several investigations made in 
the clinic have suggested that the drug may have a more favorable 
ratio of therapeutic to toxic properties than other digitalis prepa- 
rations, though only prolonged experience can finally determine 
this fact. (See the general statement on digitalis and related 
principles.) 

Desope. — Gitalin (amorphous) is administered orally. For initial 
digitaluatlon when rapid effects are desired, an imtbl dose of 
2.5 mg is followed by 075 mg every 6 hours untii a total of 
approximately 6 mg. has been given or until the full effKt is 
fested by toxic signs; when slower effects are adequate, a daily 
dose of 1 .5 mg is given for 4 to 6 days. The foregoing schedules 
apply only when the patient has had no digitalis or related drug 
for at least 2 weeks prior to the initiation of diritaliratfon. For 
maintenance, the average dose u 0.5 mg daily, preferably admin- 
istered in the rooming; occasionally a daily dose as low as 0.25 og. 
or as high as 1.25 mg. is necessary (or proper maintenance. As with 
all other digitalis preparations, constant sup<r\isioii Is essential to 
avoid the toxic effects of ovcrdigitafuation. 

Wane Laboratories, Inc. 

Tablets Gitattgin: Q.S mg. 


HEART MUSCLE OEPRESSANTS 

PROCAINAMIDE HYDROCHIORIDE-U.S.P — ProneJtyl Hyd;^ 
chloride (Squibb) — p-Amlno-N-(2-dielhylaminoethyl)benrsn3W« 
hydrochloride —Procaine Amide Hydrochloride.— 
Hydrochloride contains not less than 98 per cent of 
HCl, calculated on the dried basis" USJ* The structural formula 
of procainamide hjdrochloride may be represented as follows' 




Pbyiieal Properfres.— Procainaoude hydrochloride is * white 

tan, odorless, crystalline solid It melts J, 

b very soluble in water, soluble in alcohol, slight / 
chloroform and very slighUy soluble «» e proaine 
Aef/on* ond Ujej.-Procaiaamidc bydrochlondc, hie procaiu 
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hydrochloride, depresses the initabi^y of the ventricular musde. 
Unhke the latter, procamamide is bydrolyaed only slightly by 
plasma enzymes to p^aminobenzolc add and diethylaminoetby}- 
amine so that its eSect is more prolonged. Procainamide is toler- 
ated in larger intravenous doses than is proame; on a weight basts, 
the amide is about one-half to Itvo-ltuKls less to^ic It differs from 
procaine also m that U dots not ptodiict siRmfiraot central stimula- 
tory effects The action occuis almost immediately after intra- 
venous administration and the plasma level detJines about 10 to 
15 per cent per hour; after oral adminUtiation therapeutic levels 
are attamed svithm 30 minutes to one hour. Plasma levels and 
uimaty etcrction rales toUovuns oral administtalioa stc compar- 
able to those following intravenous injecUo'i, indicating almost com- 
plete absorption of the drug by the gastro-inCestinal tract. About 
60 per cent is excreted unchanged, some probably is hjdroljied 
as indicated above, the fate of the remainder is unknown 

Procainamide hydrocMonde is useful for the ireaiment o£ 
vcntncular and auncular arrhylhmus and eetrasystoles occurring 
either in cardiac dueases or during general anesthesia When ad- 
ministered intravenously the drug produces a hypotensive effect 
that is less sever? than that with procaine, this effect is partially 
due to vasodilatation Hypotensive reactions may be preapiteus 
and clinical judgttient is reouircd to determine whether tt is neces- 
sary (o administer vavoconstrictor agents or to duconiinue therapy, 
Epinephtme u likeSy to ageravate aft existing a«h>tbT»ia and ij 
generally contraindicated, therefore, during cjelcprcpaae anes- 
thesia. Until more conclusive evidence becomes avadabie procaln- 
anude hydrochloride u not rccommcodod (or the prevention of 
cnrdiac arrhythmias, ancictpated m cither conscious or uacoa- 
tcious aubtccts 

Leukopenia and Kfanulocyiopcnia have followed the repealed 
use of the drug, so that it (s imperative to obtain s blood count at 
regular intervaU and to instruct patients to irpwt promptly symp- 
toms indicating the possible development of agranuloc}'tosis The 
drug should be discontinued promptly when such symptoms are 
accompanied by a significant reduction in the white blocd cell 
count 

OoiQs*. — Ifi conscious patients for the treatment of ventricuiir 
tachycardia, 1 Gm u given orally, (otiowed by 0 5 to 1 Cm every 
4 to 6 hours ts Indicated, or 0 2 to > Cm (2 to ID cc of a solu- 
tion containing 100 mg in tatb cubic centimeter) administered 
intravenously at a rate not greater than t cc per minute For the 
trralmmt of auricular arrhythmias, the total daily ora! dcse ranees 
from 1 to S Gm pven in three or four divided doses Initully 
t 25 Gtn may hr givrn, followed by 075 Cm if there arc bo 
tleclrocardicgTaphic changes. Several further do*es of OJ to I 
Gm may then be given every 2 hours until the auricular arrbyth- 
fflu is eliminated A maintenance dose of 0 5 to 1 Gm every 3 to 
6 hours is suggcsltd The mtTWVtnous dose averages OS Cia., 
although up to t Cm sometimes b given For (he trratmmt of 
runs of ventrirultr extras) stoles, OS Gm is given orally every 4 to 
6 houra as indicated. During aaestbe^. Ot to OS Cm u admin- 
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istered intravenously at a rate not greater than 0^ Cm. (2 cc.) 
per minute. 

Occasional transient electrocardiographic changes resembling 
those of quinidine intoxication have been observed with procain* 
amide hydrochloride. Intravenous injection is subject to the danger 
of hypotensive action; oral administration is not. 

E. R. Squibb & Sons, Da'ision of Oun Mathieson Cuzmicai, 
Corporation 

Capsules Pronesfyl Hydroehlorld*: 025 Gm. 

Solution Pronesfyl Hydroehlorid*: 10 cc. vials. A solution con- 
taining 100 mg. of procainamide hydrochloride In each cubic 
centimeter. Preserved with 0.9 per cent benryl alcohol and 0.09 
per cent sodium bisulfite 

U. S, trademark 5J?,523. 


HYPOTENSIVE AGENTS 

In this group of agents are included those preparations used 
primarily for the treatment of essential hypertensiofl. Sympatho- 
lytic and adrenolytic agents useful in the treatment of vasosposto 
conditions and the diagnosis of pheocbroroocytoraa are discussed 
in the chapter on autonomic drugs 

ALKAVERVm.— V.rlloiJ (Rum).— Arkmrvir is a mlslurt of 
al^lolds obtained by the selective extraction of Veratuip vmae- 
N.F. with various organic solvents and selective precipitation iroin 
acidic and basic solutions. 

PAyslcof Propery.'ej.— Alkavervir is a light yellow powder with a 
strongly sternutatory action. It is freely soluble in alcohol ana 
acetone, but is practically insoluble in water. 

Actions ond Uses.— Alkavervir is a reproducible extract ol Kra* 
trum viride assayed for the total hypotensive effect of its c - 
ponent alkaloids. When adminbtered intravenously, _ it 
prompt lowering of the blood pressure and concomitant smw^ 
of the heart rale in both normotensive and hypertensive a^ 
and man. The mechanism of action is believed to be a 
induced dilatation of arterioles accompanied by 
venous vascular beds. Its action on smooth muscle of we 8 . 

intestinal tract is spasmogenic- Cardiac output and 5*j*°*,, i,„oo. 
flow are not reduced, nor is renal function j^nd- 

tensive effect reduces both systolic and diastolic variable 

ent of alterations in heart rate. The extract or 

effects on the blood flow, but has .TVffects 

severity of attacks in patients with angina 'Jr sail- 
In /.rrtir nf antiparaHcc are substemal or epigastric burnins.^j 
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respiratory depression which may progress at toxic levels to 
broncbjolar constriction and apnea. Cardiac arrhythmias may 
occur rarely and can be controlled by atropine. No drug has been 
found that wdl overcome the side effect of nausea. The extract 
is absorbed readily by the gastro-lntestlnal and usual parenteral 
routes. The extract apparently undergoes slow destruction by 
taobihialion from its receptors, presumably in the brain. Tachy- 
phylaxis and tolerance to its hypotensive action have not been 
observed clmically 

Aftavervir is effective wheti given orally or parenlcrally. The 
oral route is indicated in mild, moderate and malignant hyper- 
tension when blood pressure may be lowered gradually and when 
the potential benefit, m terms of decrea^d symptoms and increased 
life expectancy, outweighs the potential discomfort during the 
period of dose ad;ustment. The parenteral route is used when blo^ 
pressute must be lowered rapidly, as in the treatment of hyper- 
tensive crises for selected cases of eclampsia, pre-eclampsia, toxemia 
of pregnancy, acute glomerulonephritis and hypertensive encephal- 
opathy It should be employed with care in chronic uremia because 
such patients may have difficulty in adjusting to lowered blood 
pressure levels It should be used with caution in patients receiving 
quinidine therapy It is contraindicated in hypotension, coarctation 
of the aorta, pheochromocytoma (less effective than other mus* 
ures), digitalis intoxication and high intracranial pressure not sec- 
ondary to hypertension. Anesthetic agents do not interfere with 
hypotensive action of the extract, but their effect on blood pres- 
sure must be considered in determining the dose of aikavrrvir when 
it b u*ed in coniunction with anesthesia Drugs of the morphine 
setlei have additive but not tynergUtic action with the brady- 
cardiac action of alkavervir It also summatrs the heightened 
cardiac irritability produced by digitalb It is considered unwise 
to employ diuretics dunng hj’potemive therapy 
Oowye.— Alkavemr » administered orally and parenteraUy. In- 
travenous injection provides a more prompt hypotensive effect 
than does intramuscular injection Oral adminbtration produces 
less intense and still slower action, hypotensive effect b reached 
after 2 hours but is more lasting — 4 to 6 houn 
Alkavervir b adminbtrred imravcnously as a dilution of the 
solution containing 0 4 mg of the dried extract per cubic centi- 
meter. The dosage for the initial injection is estimated on the basb 
of 0 15 ct. of such solution for each 4.55 Kg. (10 Ib ) of usual or 
estimated body weight, whichever may be lower Thb amount then 
b diluted to 10 cc with stenle botomc sodium chloride solution or 
S per cent dextrose solution The speed of injecliotj should be at 
the rate of 0 5 cc of the diluted solution per minute for * total of 
4 cc (S minutes), and a check of the blood pressure should l» made 
at least once every minute After a wait of J mfnutrs, the injection 
b continued at the same rate, again checking blood pressure until 
an additional 5 cc (6 minutes) aregiscn Following another Inter- 
val of ! minutes, the injectloa b resumed at the same rate and the 
blood pressure Is obserx'ed closely until the remaining 5 cc. of 
diluted solution b injected. 
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The admtnUtralion ihouJd be interrupted whenever either the 
systolic Of diastolic blood pressure falls as much as 20 mm. of mer- 
cury and it should be discontinued if either gross irregularity o] 
the pulse or emesis occurs, particularly if neither symptom vas 
present before the infection teas started. 

An Inlenp-a! of 2 minutes should be allowed following the initial 
inicclion to permit stabiliution of blood pressure and to deter* 


If a fall in tension does not result from the first 10 cc. of diluted 
solution, after 5 minutes the syringe is refilled with the same dilu- 
tion and the same procedure is followed for the first 20 minutes. 
Some patients may require a total of IS cc, or more of diluted 
solution before the desired level of blood pressure is obtained 
The efiect of the amount required to reduce pressure to the desired 
level usually persists for JO to 45 minutes and requires an inters'i) 
of 1|^ to J hours to return to the hypertensive level. 

In encephalopathic patients, after the blood pressure has been 
reduced by the initial injection, two methods of maintaining pres- 
sure at the desired level may be followed according to the jodg- 
mcnl of the cimician. Maintenance therapy can be provided by 
almost continuous slaw intravenous infusion to keep the tension at 
the desired lesel for as long as this is feasible, usuaUy several days, 
or by repeated slow injections like those used iniu’ally. With the 
latter method, the blood pressure is allowed to return to tbe pre- 
ceding preinjection level between each injection until reflex adjust- 
ment takes place and previous hypertensive levels no longer occuf. 
As many as six such injections have been employed ia a sin^ 
case. For the first method of mauitcnance, the dosage is based 
upon 0 6 cc. of undiluted solution per 4 S3 Kg (10 lb.) of body 
weight. This solution is added to a liter of 5 per cent dextrose 
solution for injection and administered at the rate of JO drops per 
minute The usual effective dose by this method does not 
too cc of the diluted solution per hour Tbe infusion should be 
maintained at a rate that will hold blood pressure to tie desired 
level without inducing emesis 

It is important that a period of rapid infusion should not occur 
during the time when the rates of flow are being adjusted. 
infusion the patient should be under constant observation and th- 
blood pressure checked at least every JO to IS minutes. A sciution 
of epkedrine sulfate 2J per cent (2J mgj to combat an 
fall in blood pressure and of alropine sulfate 1:2,000 (I 
to overcome bradycardia should be avatlable at the bedside jo 
intramuscular injection whenever this may become necessary dunng 


the administration of alkavervir , . 

Alkavcrvir is administered intramuscularly as a 
ing 1 mg. of the dried extract per cubic centimeter, Wften mis 
route is used to prolong lie hypotensive action foUovmg i * 
venous therapy, the intramuscular dose can be translated irom 
body weight of the patient and the previous dose .* 

meters of the diluted intravenous solution of 0.4 mg. 



«nfimffer. Thus {f th a^gbnts 3, , 

0?5 , ■ ■ ‘ '. ■ . ■ ' 


laini * I 

fverdosape ‘® ‘’ow abLrnt.^^ minufe Interval *‘'^'’n’incd 

Jn about 60 to^9o'!!?"‘“«^«'arXfe nr !f 

a^'n/nijferoH Subs^u® its *’«"* of 

**»oosmai;to L, *®^tJ»naIprMrL?"““« ha, re/ulf?*” -'^ouJ,} 

Joe sue of the .’ of ^ .. • Y“«hfr in;cct/on e*ose 

‘Jon ForaduiN ofih^ ^ Jo'ttimu.cuNr !« "’‘‘'J ‘^ose 
" *oren,e„7s * ^ ‘houW lJ io shou/d 

?:sP?$bS::?|ss 
SS?S 5a5 ?3S;Si- 


cam'l'L"'? ■”'‘"'™ ™Sfe“;-'a i " •'^ml. A 0!J p. 


fSonsjj ^ 


312 CARDIOVASCUUR AGENTS 


Hexamclhylcnebb(lrimcthylainmonlum bromJdO^Tbe stnicluraJ 
formula of hcxamclfionlum bromfdo may be represented « follows; 

(CHj)jN-CM,|CM,),CH^NlCH,)j 2B/ 

Pfiyikot Rro^eH/M.— He»aiHf!honiura bromide Is a while, taste- 
less, crystalline material with ft faintly aromatic odor. Hexameth- 
onium bromide fa freely soluble fn methanol and water, soluble 
in alcohol and Insoluble In ether. The pH of a 1 per cent solution 
is 6.2 to 70. 

Aetiont anj Utet . — Hexamcthonium bromide fa similar in its 
actions and uses to the salts of other quaternary ammonium com- 
pounds, such as tctraethylammonlum chloride, which act as fan- 
slionlc blocking agents. Hexamethonium inhibits the transmission 
of ner^'C Impulses through both the sympathetic and parasympa- 
thetic ganglia of the autonomic nervous system. Interference with 
the transmission of sympathetic stimuli causing vasospasm, par- 
ticularJy in the lower extremities, produces Increased blood flow 
and hypoteruion. Simultaneous Interference ndth the transmission 
ol parasympathetic impubes produces less ol ocular accommoda- 
tion, cessation or decrease of motility of the gastro-intestinsl tract 
and alteration of bladder function 

Hexamethonium bromide fa of limited clinical usefulness as a 
therapeutic and diagnosttc agent In the management of peripheral 


selected cases of hypertension. The drug fa more eflectivc lor tuu- 
trolling episodes of severely elevated blood pressure than fof 


ischemia, cerebral ischemia or encephalopathy and renal jaiiuit 
Since hexamethonium fa absorbed more slowly and less com- 
pletely by oral administration than by parenteral in;ection, tne 
oral route fa not recommended in the therapy or diagno^ oi 
peripheral vascular direase. Because larger doses are t'dU'rw 
produce the effects of the drug by the oral route, the use ol in 
bromide salt in tiypectension iavoltvs the regular occurrence o 
bromidbm, so that il ihauid be administered anly oy 
inieclion. Injections of the drug are not cumulative, but 
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Hexamethonium may produce peripheral circulatory collapse, 
Because ol hs hypotensive adion, should he twpSoytd wjdj 
caution In all elderly patients and in those svith arteriosclerosis. 
Its use IS dangerous in patients ssho have recently lost blood 
because compensatory vasoconsliictoe mechanisms are blocked 
Side ejects occasionally observed include dilatation pf (be pupils, 
blurred vision, dryness ol the mouth, postural faintness, transient 
nausea, vonutme or drowsiness. Constipation may occur in some 
patients, which often can be managed by the concomitant admin- 
istration of laxatives, repeated enemas o* temporary discontinuance 
of the drug When the constipation is serious, paralytic ileus may 
result This may be overcome by the oral administrabon of belha- 
nethol chlonde in doses of S to 10 mp twice daily Phenylephrine 
hydrochloride, 2 to 4 mg intravenously, may be u<ed to combat 
profound hypotension Small doses should be used because hexa- 
methoniuffi increases the sensitivity to vasopressor agents 
Dofffft . — Hexamethonium bromide is administered by parenteral 
iniection, mlravenously, initatmistularly or subcutaneously, de- 
pending on the rapidity of response desired To induce ganglionic 
block. 90 to 135 mg {$0 to 75 mg in terms of the ion) fa given 
parentereily as a single dose Heat tec patients may t«<;uire as 
much as ISO mg (IM mg as the ton), but the maximum dose 
seldom should exceed 90 mg This produces a maximum rnponse 
uiihm a few minutes, which lasts for 1 hour and subsides gradually 
after 4 to d hours 

When repealed doses ate necessary, the minimum eS-ectivt do^e 
ts repeated every 6 hours, after meals and at midnight Doses of 
90 Rig or more may cause profound postural h>potension and 
occasionally a iigniAcant reduction in supine blood pressure 
Tatients recetviog such doses for the hist time should be kept in 
a recumbent position for 3 hours following the initial dose. Upon 
aruing, each patient should be instructed to he down at (he first 
feeling of faintness Subsequent doses usually do not cau*e such 
profound hipotension because of vascular adjustments Tbe initial 
dose may be given <ubcii(aR<ously with the patient in a sitting 
position as an added prccautvon For sevtitly lU or debihtsted 
patients, an iJiilial dose of l,S to 9 mg (1 to 5 mg «s the ion) 
should be used Thu should be incrta'ed gradually, depending 
upon the rr'pon'c of the patient 

E R SQfiaa i. Sons. Dimsjon or Ou-v MATriiESox CiitviiCAi. 
CoaroaATtoN 

Soluiton Blstfium trem'ija 10 cc vuls A solution containing 
44 75 mg of hexamethonium bromide m each cubic centimeter, 
rre<eried with 0 9 per cent brna}) alcohol. 

C S u»4tn.»iV iti.S57 

HKAMETHONIUM CHl.Oll(0£.~«5sSr.wm Chledda (SqviM) — 

Etomid Oileitd* fCmal — H«i4m«4o« CMotld* (Dvrvovciis WcLl- 

COMCl — H.ehet CMerlde tIfusscUR) — Methlum Chlerid* 

<WA»sia.Cim.roTT) — HexataslhylentbUftrimethiUiRimaniutn 

chtoridel — Hnamethonium chlonde b available commerciiny in 
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an unhydratecj form and as a dihydrate. The moisture content of 
the dihydratc is no more than 134 per cent. The structural formula 
of hex.amethonium chloride may be represented as follows: 


_ Wyj/co/ Pfoptriitt . — Hexamethonium chloride is a white, crystal- 
line, hygroscopic powder with a faint odor It has a melting point 
between 289 and 292® (with decomposition), 3t is very soluble 
in water, soluble in alcohol, methanol and n-propanol and insolu- 
ble rn chloroform and ether. The pH of a 10 per cent solution is 
between 5 5 and 6.5. 

Actions ond Uses. — Sec the monograph on hexamethonium bro- 
mide. 


Doiogts — Kexamethomum chloride, on the basis of comparative 
molecular weights, provides about seven-eighths and one-third more 
of the cation than the same doses of the bitartrate and bromide 
salts, respectively. The magnitude of this difference is significant 
only In the comparative dose of the bitartrate, particularly when 
the drug is administered parenterally. 

Orally, for hypotensive effect, the average total daily doss^ 
should not exce^ 3 Gm , as much as 4 to 5 Gm. may be tolerated 
by some patients. For moderate to severe essential hypertension or 
malignant hypertension, the recommended milial dose is 0125 Gna. 
four times daily (total of OS Gm. each day) , for patients on salt- 
free diets or patients who have been subjected to sympatbedomy, 
the initial dose is 0 US Gm one or two times daily. These dosage 
may be increased gradually to tolerance Adequate gangUoaic blow- 
ade Is determined by the presence of the unavoidable side effects. 
When this does not lower the blood pressure to the desired level, 
further increases m dosage are unwarranted Use of the drug 
be continued if it relieves symptoms without further effect m tee 
blood pressure Reduction m the dosage to eliminate side enects 
results in ineffectual ganglionic blockade . 

Parenterally, for peripheral vascular disease or for 
effect, a solution of hexamethomum chloride may be 
single doses of 50 to 100 mg of the salt, and repeated 
hours as necessary The maximum dose seldom should exceea 
mg , but heavy patients may require doses up to 135 mg. 
severely ill or debilitated patients, an initial j .,,i„ in 

6 5 mg should be used. Thb may be increased gradually 
tolerance. 


BuRsouens WcttcoMt & Coupakv, Ikc. 

Solution Chloride: 10 cc vials. A solution «nUmmg 

33 8 or 135 mg of hexaraetfaomum chloride (2S or ^ 
hexamethonium ion, respectively) in each cubic centime 
served with 0 1 per cent metfaylparaben 


Tablet! Hexa-meton Chlorido: 025 and OS Cm. 
U S. iradtmirk S?2,?62 
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ChEMO PUSO MANUTACrUSJKO CO»«»ATTO» 

Pow<i«r H«i«m«!K«Riunt CKtetide: Bulk; Tor laaRufActuring use. 
CiBA PnAsMACEvncAi Prodocis, Ikc, 

Syrup Esomid Chlorlda: 473 «. ^tllcs, A sytup containing 62 5 
mg of hexamethonium chlonde in cadi cubic centimeter, Pre* 
served wilb 0 1 per cent sodium beiuoale. 

TsbUft Esomid Cbt«rid«: 0 25 Cm. 

Victor He»>ieii.v & Compaitv, New Products D-ivisios or 
KEItH-VlCTOR PlIARMACAE COMPANV 

TefaUtt Hiobei Chloride: 0)2S and 035 Cm 
HexAGoy LABORATORtts, Inc 

PoWer H«x«m«>han<um Chloridos Bulk; for manufactunng use. 
E R SovtBB A Sons, DmseoN or Outt MAmtEsoN Ckemicae 
Corporation 

Seluli«r\ Bisfrium Chlotidt. 10 cc visU A solution containing 
0 155 Cm o( hetamethonium chloride (0 1 Cm of hexamethonlum 
lotv) In each cubic centimeier Pte$«f%«4 %ith 09 per ernt benxyl 
alcohol. 

V S (rademark Ji7.S)7. 

WARKUk-CnitcoTT Laboratories, Divisjo.n op WAR.vEifHue.vi'T, 
Inc. 

TefaUh Mfthlum Chloride: 0125, 0J5 and OJ Cm. 

U S trademark 561, SIS 

PROTOYERATRtNES A AND B— V*r*lb. (PnatA.s.MooRE).— 
Protoseratrines A and D t> a mixture of two alkaloids, isolated 
by appropnale fneatu Irom Verotrum aibtim. The structural foc« 
mula oi the two alkaloids is not known 
f Ayiito/ ^«pprf;ti.~Protoveiatnn« A and fl is a » hile, odor- 
less, slightly biller, co stalline powder w ith a strongly scemutatory 
action, which melts between 256 and 362* (with decomposi* 
tjon) It is frtely soluble in cWorofonn. tery slightly soluble In 
ether and practlally insoluble In petroleum ether and in water. 
Protoieratnnes A and B ts »tabk to light and air. It is stable for 
seseral months in solutions of pH 40 to 60 but is destroyed 
rapidly in basic and alcohiHjc sdutlons The pU of a uluuled 
solution is 6.5 to 7J. 

Achofl* Usft. — Protoveratnnes A and B exert tboir primary 

tfiecl on the cardioiasculat system by their fnSuence on buSer- 
reflex receptors, with therapeutic doses the mixture Induces vaso- 
dilation throueh effects at those utos Some investigators bebeve 
(hat this results in a normal physiologic redistribution of blood 
ta all vaKuJar beds, trsullmg to postural h)-potcnslon that Is less 
seiere and less fmjuent than with ganglionic blocking sgtnls. 
Comparison ol the two components of protoseralrine used to 
experimenul animals rescals no epiahtaUie differenca to action. 
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but protovcratrinc B has about 80 per cent of the potency of 
protovcratrinc A. 

^ Protoveratrincs A ^and D may be useful In the symptomatic 


is much more certain following intravenous or intramuscular in- 
jection than after oral administration As with other Veralnim 
aiicaio/ds, the response of difTerent patients varies consideraWy and, 
by the oral route, the response of an individual patient occasionally 
varies. 



in some patients. When pronounced Impairment of renal function 
exists, adequate control of the hypertension is unlikely. Because 
of their hypotensive action, protoveratrines A and B may allevia^ 
such symptorns as headache, insomnia, delirium, dirziness, blurred 
vision and nervousness Their slowing effect on the heart rate may 
be followed by a reduction in the degree of congestive heart failure 
when this is caused by left ventricular failure associated with 
hypertension protoveratrines A and B also reduce hypertensive 
pulmonary edema and lower the elevated blood pressure occasion- 
ally encountered with cortisone therapy, they may be useful also 
in controlling convulsions of eclampsia. 

Like other Veratrum alkaloids, overdosage of protoveratrines A 
and B produces disturbing, Coxic side effects, and with therapeutic 


tightness is experienced Unless bradycardia Is severe ana asso- 
ciated with arrhythmias, it Is not necessarily harmful and may 
desirable in cases of tachycardia with circulatory failure. Severe 
bradycardia may be overcome by an intravenous or intramuscu ar 
injection of 0 4 mg of atropine sulfate Parenteral in/ecfion, 
dally when administered too rapidly by the intravenous route, m y 
produce sudden, excessive hypotension accompanied by cou^ 
This can be treated best by intramuscular injection of vasoprrtso 
drugs, such as ephedrine (25 mg) or phenylephrine (5 
feeling of warmth over the epigastrium, perineum, face or cr - 
itics is commonly observed, but this reaction is 
tance and usually not unpleasant; however, gross iireguiamy 
the pulse and nausea or vomiting appearing during iniia 
adminutration indicate the beginning of overdosage and tn nw 
to discontinue injection These signs (particularly 
not previously present) serve as a guide to the tolerated dosage. 
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Pfoloveratrines A and B shcoW be employed cautiously In cbronk 
uremia because such patients may have difficulty in adjusting to 
lowered blood pressure levels^ Caution also Is necessary in the 
presence o! digitalis intoucatioB. Protoveratrines A and B are 
contraindicated in hypotension and high intracranial pressure not 
$e< ’ . I . — • — 

ve ....... 

50 ■ ■ ■ . * 1 . . . . 

mum dosage schedule Usually, this can be done best li the patient 
is hospitalized The stabilized resting diastolic and systolic blood 
pressures should be determined prior to Initiating therapy. 

For the management of moderate hypertension, the usual start- 
ing oral dose for adults b 0 $ mg after each meal and at bedtime 
The blood pressure should be determined 2 to 3 hours following 


lowered eignifeeanlly, each of the four doses may be increased 0 2 
mg. lor the neat day Subsequent daily doses may be increased 
similarly until a satisfaeloiy response b obtained If Musea, vomit* 
ing or other side efiects appear before an tBectWe dosage level b 
established, the dose should be reduced by Of or 02 mg, as may 
be necessary to obtain the desired effect lust short of the signs of 
overdosage The averape efiective dose varies from 0* to ij mg. 
four times daily Shorter or longer intervals may be used? or 
diflerential do*es. such as a larger morning or bedtime dose with 
snuiler interim doses, may be more effective in some patients. 

Parenteral injection for the management of hypertrnsiie crises 
should be initiated by the intravenous route according to one o! 
the following methods Of An Inilta! dose of 006 to Of mg 
(0 3 to 0 S cc i IS administered slowly If no signihcant decrease 
in blood pre‘5urc occurs, an Increment of 002 mg (0 1 ec ) can be 
repealed m 4 hours, and, tl ncces«ary. the dose can be increased 
by the sarne increment at 4-hour intervals until the desired response 
i< obtained As the optimal response is approached, increments of 
0 01 mg fOOS ce ) are preferable When tovfe signs occur, one or 
two doses can be omitted and therapy recommenced at a lower 
do»e If a particularly prompt effect b necessarj’, the initial dose 
may b; followed by small doses of 002 mg fOJ tc ) at iS-minute 
Intervals Maximum response usually appears ID to 30 minutes 
after Intravenous injection Duration of action of a single intra- 
venous dose extends about 1'^ to 3 hours, but cumulative effects 
tan result even when inteeswns are spaced at longer intrrvals 
(21 Slow intravenous infusion can be eroplojed by using ■ more 
dilute solution prepared by dissolving 2 mg. of protoverairines A 
and B In 200 tc of eifher fsotonfe sodium chloride sotulion or 
5 per cent dtxtro«e to make a Concentration of 0001 mg per cubic 
rtntlneWr Infusion of thb dilution at the rate of 3 to 6 tc- every 
to rainutM usually will decrease blood pressure significantly, and 
1 to 3 cc administered each 10 mlmtlea b the approximate main- 
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tenance rate. (3) An altemate method of interrupted injection is 
the use of a 10 cc. syringe dilution of 0.1 mg. in cither isotonic 
sodium chloride solution or 5 per cent dextrose to make a concen- 
tration of 001 mg. per cubic centimeter. This dilution is given at 
the rate of OS cc. per minute for 8 minutes (total 4 cc), during 
which time the blocd pressure is observed continuously. After an 
interval of 2 minutes, the same rate is continued for 6 more 
minutes (3 cc.; total 7 cc.). After another 2-minute interval, the 
injection is continued at the same rate for an additional 6 minutes, 
during which time the blood pressure is checked closely (total 
10 cc., which exhausts the supply in the syringe). The injection 
should be interrupted whenever either the systolic or diastolic 
pressure falls 20 mm. Hg. Three minutes is allowed for stabilira- 
tion of blood pressure at the new level. If no fall results from the 
first 10 cc., S minutes should elai»e; then the syringe is refilled 
with the same dilution, and the previous procedure is repeated. 
The amount required may range from S to 20 cc. or more, but the 


syringe method instead of continuous infusion to malnlam the 
effect of the initial injection, repeating that procedure after the 
blood pressure has returned to a hypertensive level 

Intramuscular injection also can be used to maintain the initial 
response to intravenous therapy The mixture is administered in 
doses of 016 to 04 mg (08 to 2 cc ) every 4 to 8 hours An 
alterrrative method is to inject an initial dose of 0 12 mg (06 ec), 
taking the blood pressure every IS minutes thereafter The 
mum effect usually appears within 1 to 2 hours. If the desired 
response docs not occur, a dose of 0.16 mg. (08 cc) an be re- 
peated after an interval of not less than 4 hours This can be 
followed with 02 cc increments not oftener than every 4 hours 
until the desired lowering of the blood pressure results. The dose 
established by this method usually can be repeated if the interval 
between injections is not less than 4 hours. Six-hour or S-hour 
Intervals also may be effective. 

Pitman-Moore CoMPAsry, Division of Atuto La8oratories, Inc. 

Solution Veralfca: 10 cc. vials A solution containing OJ mg of 
protoveratfincs A and B in each cubic centimeter. Preserved mta 
0 2 per cent m-cresol. 


Tablets Veralba: 02 and 05 mg. 

PROTOVERATRINE A AND B MALEATES^™..!] M.j.ih 
(Lilly). — T he maleate salt of a mixture of two alkaloids, iso 
by appropriate means from Veratrum album. . , 

Physical hopertics . — Protoveratijne A and B maleates is a w 
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to buff colored powder with a fault cbaracterfsUc odor aed & 
strong steroutaiory action, with melting^ fwjnt betw«n and 


same actions and uses as the parent esters, protovcratruies A and B. 
See the monograph on protoveralrines A and B The same pre- 
cautions should bie observed in the use of the mateate as with the 
parent form of the mbtlure. 

Oowge.-^Protoveratrine A and B maleates are administered 
eraliy. On the basis of comparative molecular weights, approxi- 
mstely 13 per cent more of the maleate salts than of the parent 
esters is rcquir«l to provide equivalent dosage: however, the 
difference is not ol particubr significance except when therapy 
may alternated in pstienu for whom optimal maintenance 
dosage has been individuallted Careful adjustment of the dosage 
for each patient is essentui 

The average oral total daily dosage ranges from 1 to 2 S mg , 
divided Into three to five doses, preferably given after meals and 



iater in the day. 

Eu Lxtiv tc CouTAire 
TabUh Provali MetaeU: 05 mg. 


Organic NIfrafes 

The esters ol nitric acid and the higher alcohols (such as glj-cerin. 
propanetriol, erylhrlte and butaneletrol) have an action on the 
blood vessels limlUr to that of the inorganic nitrites (sodium 
nUrin) and that of the nltraui tetd nltrt of the alcohols (amyl 
nitrite, ethyl nitrite). Gfwra«r, Uih Is attributed to the fact that 
they form nitrites to the body. 
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MANNITOL HEXANITRATE.— An explosive compound formed by 
the nitration of mannltoi, a sugar alcohol. The stability of the pure 
compound at ordinary temperatures is such that it may be used 
commercially, but it h distinctly less stable than nitroglycerin at 
75*. It Is marketed only in admixture with carbohydrate sub- 
stances in dilutions of t part of mannitol hexanitrate to 9 or more 
parts of carbohydrate. In such dilutions mannitol hexanitrate is 
nonexplosive. The structural formula of mannitol hexanitrate may 
be reprraented as follows; 

NO, NO, 

H H ^ O 9 H 

OjNO-9 — C C — C — C — C-OMO, 

H 9 M H H 

NO, NO, 

Ptoptffttt . — Mannitol hexanitrate is partially soluble in 
alcohol, ether and water (lactose). 

Acffofli and i/iei.— -Mannitol hexanitrate exerts th» 
action of the nitrite ion ‘ ^ 

j • . . ■ — . aiso relaxes the coronary ves* 

ipeiimental animals The action is too slow to give efiectm 

relief to attacks of angina pectoris, and, when given regularly 
throughout the day, it has not been proved useful In preventing 
attacks. The drug does not benefit most cases of essential hyper- 
tension, as it docs not permanently lower blood pressure. It has no 
direct eSect on the myocardium 
Toxic effects include the formation of methemoglobin (a wammS 
against the use of nitriles in anemic persons), nse in intraowiar 
tension, headache, increase in intracranial pressure and cardio- 
vascular collapse. 

Ooio^e.—Mannitol hexanitrate may be administered in 15 to 60 
mg. doses at intervals of 4 to 6 hours. 

Ths Bowman Baos. Drug Coswakv 
Tablets Mannitol Hexanitrate: Si mg. 

Cote CHrMicAt Company 
Tablett Mannitol Hexanitrate: 32 tag. 

DniECT Laboratorixs, Inc. 

Tablets Mannitol Hexanitrate: 16 and 32 mg. 

Kuth-Viciob Pharmacai, Coaipanv 
Tablets Mannitol Hexanitrate: 30 mg. 

The NATiONAt, Drug Company 
Tablets Mennitol Hexenitrate: 30 mg. 
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pHvsicwMs’ Drug i Suppw Comtamt 
TabUti Mannitol Hoxanitra)*: 30 rag. 
pREi-tO PBAXltACCtmCAI. LABORATCncJES, IjtC. 

Tabivti Mannitol Haisnitrat*: 32 mg, 

Ravmer PnmiACAi, Compast 
Tablets Mannitol Hexanittafa: 32 mg. 

Wu-LUK H. Rori», Itrc. 

Tabteti Mannitol HeRenltrafa: 32 mg. 

E. R. Squibb & Soss, Divisjom or Ous Mathiiso» CacMtcAt 

CORPOIUTIOS 

Tablets Mennitol Haxaaitrate: 16 BOd 32J mg. 

S. J, Tinw & CoKPAWT 
Teblets Mannitol Hecanltrafa: 32.4 og. 

PENTAERYTHRlTOb TETRANITRATE.— Paritrate Tatranitrata 
<\VAWfet-CBK«on|.— Peolaerjtbritol tetnnitrate for medldul 
purposes U diluted w>lb an inen iBgredienl, sucb as lactose, sisce 
the undiluted compound may explode upon pemisaion. Tbe atruC' 
turel fomiuls of penuerythntol tctmm’trtte mxy be represented as 
follows: 


<bNOCH,^CH,CNO, 

Cyod^^CM^ONt^ 

Hiytkal Ptop*r1hi — Ptntaerythritol tetranitrate b a wbite cr>v 
tatline ponder It u soluble m acetone, slightly soluble in alcohol 
and iflwiubic In water 

A<tio>n cntf (/rcs.-^FcnUeryibnlo) Irtranit/ate has the same 
properties as other slow-actlng vasodilator organic silrate com* 
pounds, Che action of nhich is aKrihed to tbe rriease of the nitrite 
ion in the body Chemically it bears a closer structural resemblance 
to glyceryl trinitrate (nitroglycerin) than to cither crythrnyl tttra> 
nitrate or mannitoi hcianltrate peotaerjlbrilol tetranltrate rcJeaies 
smaller amounts ol nltiite for longer periods. The drug is not 
Intended to replace the use of glycenrl trinitrate for imm^iate 
Klief of anginal attacks rnsmt cs-idcnce doca not Indicate that 
tbe drug possesses sigidficcnt value in the manasement of b>‘per> 
tension Little eSect is produced on the heart rate Moderate ia> 
crease ocean In the rale irxJ soJome of respiration. 

Tolerance does not appear to develop to pentaerylhritol tetra- 
nllrste and slgniSant toxic mamleltaUQns have not been observed 
in the pxtJeflU so far studied Side effects are the umc as those of 
other nlUates, except that these appear to be reUth-ely infrequent 
and tnethemogicbinemla has not bm demonstrated following pro*^ 
longed use Traiuienl headache and nausea, occasionally oT^rved, 
tend to disappear alter 4 or S days o( medication and have not 
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Central Nervous System 
Depressants and Stimulants 

Thb chapter includes agents that act prindpaHy as depressasts 
of the centra! nervous system which may be ««ed to induce sleep 
if pain is absent or to control convulsions This group is to be 
dutinguuhed on the one hand from the analgesics which are 
used to relieve pain, and on the other hand from the anfispasmodica 
which primarily depress muscular activity. Some scdativ'e com* 
pounds, notably the barbiturates, may be administered in doses 
suiBcient to produce gecerii anesthesia Morphine and its detiva* 
lives, used inainiy as analgesics, are ineiuded along with opium 
principles in the chapter on analgesics. 

This chapter also describes drugs that {timuiate the central 
nervous system. Picrotoxin has been Induded beouse it is parlieu* 
iariy valuable in combating tbe d^rcssioa of severe barbiturate 
Intoxication. 

Certain autonomic drugs that produce conspicuous central stlmu* 
iating effects are considered. Amuiophyliine, which Is useful in 
combating Cheyne*Stoka respiration beouse of its central. stimU' 
iating action, is described with other theophyiline and theobromine 
preparations ifl tbe chapter on diuretics. 

CENTRAL NERVOUS SYSTEM DEPRESSANTS 

BarbUurtc Acid Derivatives 
CAem)itfy.*~'Barbilunc acid is a cyclic compound obtained by 
the combination of urea and malonic acid; it is abo called malonyl 
urea. It may exist as a '‘keto" ioim (I), or as an ‘‘enol’* form (2) : 



1 3 


The latter is acidic in nature, tbe hydrogen atom at podtion 3 
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turates have aliphatic radicals substituting for the hydrogen atoms; 
a lew have alic>-clic radicals. Pbenobarbilal is the only important 
barbjiurate that contains an aromatic radicai. Other variations in 
structure include the substitution of halogen for one of the b>dro* 
gens attach^ to the carbon in position S, the substitution of an 
organic radical for the hydrogen attached to either of the nitrogens, 
and the repljccmenl of oxygen attached to the arbon in position 7 
svith sulfur to form a thiobarbiturate. 

The following compounds and their salts are official, are included 
in this chapter or have been described in previous editions of A'ev 
and A'ono^dol RemedUi: 


DURATION 
OF ACTION 

CO.MPOUNDS 

Rt 

SUBSTITUENTS 

Rx 

Lonx 

Oirbiiat 

Eihrl 

Ethyl 

Long 

.'ttcph^rbital 

£tb7i 

rbeny) 

Long 

rhfnolurbitoi 

£thri 

Phenyl 

Intenntdule 

Amoborbital 

t-tiiji 

iMamyi 

IniermcOijie 

Arrohorhidt 

AHyl 

Ireprepyl 

^SlelbyIpropyl 

Inlermediale 

UulibarbiMl 

Sodium 

£lb>l 

IntcnncdKte 

Dutt/lborbi' 
tune Aeid 

AlJyl 

A»y1 

Intennedixte 

Probtfbiul 
Caleiuro and 
Sodium 
VinbarbiUl 
Sodien 
Crefobarbical 

Etb/l 

lieprepyl 

Ifltemiediaie 

Etlixl 

l-MelbyM'buteayl 

Short 

Eibrl 

CjeJoheeenyl 

Short 

Ilexcthal 

Sorfeum 

Etbfl 

Short 

Pentobarbital 

Ethrl 

J-Sfefhy/botyl 

Short 

Secobarbital 

AJl/l 

I'Melhylbatyi 

Ulirathort 

Jtcxobarbital 

hfcibri 

Cyelobexenxl 

Ulcrashort 

Thiamyial 

Sodium 

Thiopental 

Sodium 

All/I 

J-Methylbulyl 

Ultrasbort 

Ethyl 

I•3relbylbnt7l 


Oiber 

MlertirJ 


1- Methri 

2- Tlio 
2-Thio 


Although all the barbituric acid dcrivatim have similar actions, 
they differ sufiidently so that some are effective as anUepiieptics* 
some as hypnotics, some as anesthetics and some as sedatives, ^one 

excels in all these categories of action , . , 

Durathn ef Acrian. — ^Tbe barbiturates often are classified 
ing to the duration of their action, as Jong, intermecLate, snoir 
and ultrashort-acting drugs. In general, the interval between w 
. • • ~t .t., — -j r.f it« therapeuuc 

... .... s taie 


, ... , ■ r pro- 

longed miio seaauoii m suui coiiuiuinis as ijeu.u,.wv.~. _ 
disease and to reduce the frequeHQr of epilept^ 
doses of a long-acting barbiturate are useful. Th« 

.. . , j — .....t.,,. ............ sn Tn.untaJned seoiuou. 

.... . / by the 

, ■ . . tse e«eat in the 

. * * . . . * ■ • ■ IS been a rostler 

• ' . . - • , U destroyed w 
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the liver. The slower the excretiim or destruction of the various 
members of this group, the more lasting is the action. With ver> 
slow etcretion, prolonged adnunistration of ordinary doses may 
result in cumulative totic ejects. This is especlaliy important when 
the drugs are administered to patients with damaged liver or 
kidneys. 

t/iei. — ^The derivatnes of barbituric acid are effective sedatives 
and faj-pnotics, and are used in insomnia, hysteria, neurasthenia. 


sia and basal narcosis, premedication before surgical operations, 
the control of pain m labor, psychiatnc treatment and the pre- 
vention and treatment of convulsions The therapeutic effects are 
eserted on the higher centers of the brain, and therapeutic doses 
usually do not cause any apparent injury to the sital organs. 

Simple insomnia can be divided into two categones one in 
which failing asleep is dilhcuU, but once sleep is achiesed, U is 
undisturbed . the other in which steep comes easily but is diriurbed 
by nocturnal or very early morning awakening. Drugs should not 
be taken routinely for either type, in fact, the use of b-irbiturates 
IS much abused in insomnia However, as lemporao’ measures they 
may assist in psychotherapy, or be used to promote sleep on a 
particularly disturbing night For insomnia of the first type the 
drug of choice it a short-acting barbiturate, which products sleep 
within one-half hour and whose effect disappears within 4 to 
6 hours For (he second type of insomnia, the drug of choice is an 
intermediate-acting barbiturate, whose effect appears later and lasts 
6 or 8 hours The sleep induced by smalt doKS of these drugs 
closely resemble] natural sleep, and (be patient generally awakens 
refreshed Some persons may nap (he following day. liven with 
the usual therapeutic doses for steep, "hangover" the neat day is 
common 

Barbiturates are valuable in (be treatment of convulsions result- 
>»g from ane»Jbel>c drugs and most othrr causes The caufrous 
iniravennui administration of a short-acting or ultrashorl-actlng 
barbiturate usually is satisfactory in stopping a severe convulsion 
For prolonged control of conv-ubions, as in tetanus, the drugs may 
be given recutly 

The barbiturates arc useful In conirolhflg cteitemetit and manic 
'tales The intravenous barbiturates also have been found lawful 
in the procedure of narcoanalysb A psychiatric interview fa con- 
ducted while the patient fa In a semkonsefous state produced by 
small doses of drug Therapy of some mental disorders fa rendered 
easier by this procedure 

The harbiiuratfs afao are u*ed during bbor. either atone or In 
tombination with Kopobminr. lo produce amnesia by means of 
a iorm of iwibghi sleep A fmiucnt complication In (hu procnlure 
t» dfbnum and etrilemenl of (be mother, cauwd by pain which the 
lurbituratrs do not relieve The Bewbom isvfani also fa affected by 
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given lo the mother; there is an inaease in the incidence 

tatli I ' ■. . . . .1 

by . ■ ■ ■ • •• . . • • « 

excessive dosage. 

^ The barbiturates commonly are used for preanesthelic medica- 
tion, either alone or in combination ttilh other drugs. A short- 
acting or intermediate-acting drug is administered on the evening 
before operation to reduce apprehension and provide a restful 
sleep. A short-acting barbiturate is administered, often with mor- 
phine and atropine, 1 to 2 hours before operation. ITJe barbiturates 
are particularly valuable for premedication when a local or re- 
gional anesthetic is to be administered, since they reduce the fre- 
quency and severity of toxic reaction to (he local anesthetic drugs. 
The intramuscular use of pentobarbital sodium has been found to 
provide the serenity and sedation desired before anesthesia more 
effectively than the narcotla. 

7 " ■ " * < . . ... . .1 1-,, . for induction 

of , • • . • • ■ I require raus- 

cul • • • • , . the procedure. 

Mixtures of 50 per cent nitrous oxide and oxygen may be admin- 
istered advantageously to improve the anesthesia and reduce the 


of venous thrombosis. Induction is rapid and pleasant. 

Respiratory depression and apnea are serious complications 
which may occur. The anesthetist must be capable of treating thee 
conditions and must have equipment at hand to give artificial respi- 
ration ivith oxygen via a laryngeal tube Laryngospasm and vomi- 
ing may occur. Intravenous barbiturate anesthesia is epe^hy 
dangerous in patients whose stomachs contain food. When 
suspected, vomiting should be induced before anesthesia a startro. 
These drugs are contraindicated in sbock and in operative 
dures where shock may be expected They also arc contramdieatea 
in patients with diminished pulmonary ventilation or respiraloiy 
obstruction, and in operations about the mouth and nose tha 
may cause blood to run down the respiratory tract. Muscu a 
relaxation with these drugs is poor, and attempts to increase tc 
relaxation by the use of more barbiturates result^ in 
Curare may be given to produce muscular relaxation during oa - 
biturate anesthesia. .... .-..n /.f 

Basal narcosis may be produced by the rectal 
short-acting or ultrashort -acting barbiturates; however, the OP 
of anesthesia is difficult to control. The drug is dissolved in * • 
volume of warm tap water and administered as a reCeotron 
Sleep is produced in about 10 minutes. Short for 

cedurcs may be performed without further ancsthesu, o 
most operations the basal narcosis must be supplemented 
of the other anesthetic drugs. This method is .-i m 

for quiet induction of anesthesia In apprehensive children 



CENTRAL NERVOUS SYSTEM DEPRESSANTS 327 


toxic thyroid patients. Thiopental sodium may be used in this 
manner Prolonged convulsive states, as {n tetanus, may be ton- 
trolled in this manner v/ith reduced dosage. The precautions neces- 
sary with this method arc the same as those applying >n intra- 
venous barbiturate anesthesia 


tients in whom they produce restlessness and etdfement, Ali pa- 
tients should be questioned as to any known sensiliv-ity or idiosyn- 
crasy to barbituates before administration Typical skin eruptions 
somelimes are observed, espetially after prolonged administration. 
Long-continued use of the short-acting barbiturates may result in 
addiction with an abstinence syndrome which is charaeCerized by a 
series of grand mal convulsions. 

Pcisonlng with the barbiturates 1$ a common occurrence, both 
by accident and with suladal intent The toxic edects of over- 
dosage are respiratory depression, peripheral vascular collapse, 
feeble heart beat, lowered body temperature and long-continued 
stupor with depressed or absent reflexes Death results from depres- 
sion or paralysis of the respiration, or from pulmonary complica- 
tions 

In the treatment of b: ‘ * ' . *• 

quate oxygenation is of • • • • 

respiratory pamlytis, art • • ‘e > ■ 

once, either manually or • , •• . • ■ 


emptied even though the dnigs may has-e been Ingested hours 
before The patient should be kept warn, and hb position should 
be chanced frequently in order to prevent the onset of hypostatic 
pneumonia. Analeptic drugs may be administered Inlravcnoinly in 
ihvWcTf doses when there lx deep coma and severe respiratory de- 
pm^on, but recent studies Indicaie that analeptics gUrn under 
such conditions are more dangerous than otherwise 


lyl- 

ruc- 



flroperf.Vi.— Aprebaibital Is « fine, whitr, odorless, tjys- 
ItIUne powder with a slightly Wtter taste It melts between 140 arid 
t41A* It b completely soluble In afcohol, chloroform and ether, 
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verj* slightly soluble in cold water and insoluble in paraffin hjdfo- 
carbons. A saturated aqueous solution U acid to litmus. 

Ac//ons and Utes . — The actions and Uses of aprobarbilal are 
essentially similar to those of barbital, but aprobarbital is mote 
active than barbital and is used to correspondingly smaller doses 
Fractional doses are used for sedation and latger’doses for hjp- 
nosis. 

Oojoge. — For mild cases of insomnia, 65 rog. may be admin- 
istered at bedtime; in obstinate cases, 0.13 Gm may be given. 

HoitmaS'K-La Roche, Ixc 

Ellrir Afurafe: ITM and -173 cc and 3.rs liter bottle*. .A iO per 
cent alcohol solution containing S mg. of aprobarbilal in each 
cubic centimeter, 

L'. S. trademark 230,053 


APROBARBITAL SODIUM. — Sodium 5*alKl-S-isoprop\lbarbitu- 
rate. The structural lormula of aprobarbital sodium may be repre- 
sented as follon's: 




fi, • 1 (( » tt hi'tc. tnicfOCOt' 


ble sodium salt is intended for ' ‘ 

tkularly as preanesthesia meo 
be used also in other cases in 
quired. 

Dojoge. — The average preopeiative dose is 10 ing. per 
of body weight. One-third of the calculated dose is gis'en lo to ** 
hours prior to operation (usually the evening before), w- 
mamder, 2 hours before operation. Experience is necessary m t e 
use of these large dosages, as they must be adjusted M the mOJ- 
vidual patient in order to asoid undesirable reactions. 


Cntsto PcFO Masufactcmsc CoarORAHox 
Pe^dtr Aprobarbital Sodium; Bulk; for manufacturing use 
BUTABARBITAL sodium.— B uthof Sodium (Jfc.\Ett).-5odiuni 
S-SfC-butyl-S-elhslbarbilurate. The structural formula of t>«w- 
barbital sodium may be represented as follows: 
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Physteef Pnperiieu — ButabarbiUl sodium ii a white, bitter 


iast'actinf deni'ative, pentobatbiUf, and ihe lon/r-acting barbital 
and phenobarbitat Following oral administration the drug usuaBy 
exerts initial ejects w ithin 30 minutes Sedation ts sustained for 


sodium (s essentiall}’ nontotic for the liver Its therapeutic co* 


Other barbiturates. 


tion of action is dependent on the sue of the dose and the weight 
of the patient 

T«E Bowstay Baos, Daw Comfany 
E lixir Butaberbita) Sodium. 473 cc and 3 73 liter bottles A 
flavored alcohol solution containing 6 6 mg of bulabarbitai sodium 
in each cubic centimeter 

TablaH fiutabaibital Sodium: t6 and 32 ing. 

Creuro Pltio MavurAciimnic Coarotanox 
Povdar Butabarbitai Sodium’ Bulk; for manufacturing use 
lIcNctt LASoaATOajo, Ixc. 

Capsules Bwtiiol Sod'iu/n: 0 1 Cm. 

Eliiir Butiiel Sodium* 473 <c and 3 78 liter bottles A flavored 
alcohol solution containing 6 6 mg of butabarbilal sodium in each 
cubic centimeter 

Tablets Bulite) S«d>ums 55< 30, SO aod 100 mg. 

U 5 Iradtnisrk 37a,<i0 

HEXOSARBITAI SOOlUM-N Fw— €« ipa! Sodium (\VnTJiaOF» 
SiiAaxs).— Sodium S-(l>c}^ohexcd]r!i>l^>dimethylbarbiturale.~> 
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‘'Hcxobarbital Sodium yidds not less than 93 S per cent and not 
more than 101 per cent of CisHijNsNaOj, calculated on the 
anhydrous basis. NJ^. The structural formula of hexobarbital 
may be represented as follows: 



Physical “ -.**<• . I* , • . I'l, . 

odorless, h: . ■ ; 

Soluble in 
in ether. A 

litmus. Th« ; . I : , , • , 
is between 11 and 13. 

Acfiant and Uses . — The actions and uses of hexobarbital sodium 
are similar to those of pentobarbital sodium except that hewbar- 
bital sodium is designed only for intravenous use to produce anes- 
thesia of short duration When injected intravenously it b a 
quick-acting, genera! anesthetic. In the majority of cases consdous- 
ness is restored fn 15 to 30 minutes, depending on the amount 
of drug Injected Drowsiness or sleep sometimes follows >1 the 
patient is left undisturbed While the Intravenous use of barbitu- 
rates is valuable under certain circumstances it should be ujjdst* 
taken only fay those experienced in this field. Adequate facilities 
should fee at hand to combat untoward reactions. Ataria and 
transient amnesia may be encountered occasionally. Contraindica- 
tions are those of the barbital compounds and general anesthetics 
Doioje.— As there Ls considerable variation in individual rew- 


Ccrufien. — // the solulicH is discolond or skowt 
undissolvei parttclrs, it should be discarded, even ij it hos o e 
freshly prepared. The powder and satutian fmdergo chan^i 
exposure to air and should not be kept for future use. 


Winthrop-Stearns, Inc. 

Powder Evipel Sodium: 1 and 5 Cm ampuls. 
U. S. patent 1,947,944. U. S. tradefnark SIS. SIS. 


MEPHOBARBITAL-N.F. — M.b.r.l (WDmi«or-SiM«m)-~^- 
Ethyl-l-raethyl-S-phcnylbarbituric acid. The structural form 
mephobarbital may be represented as follows. 
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Hyticaf Prop«H(ti<— 'Mc(>hobarbiUl fomts white, tasteiess, odor* 
less crystals which melt ^Iwttn 177 and 181*. U u soluble in 
chlotofonn, slishlly soluble in alcohol and ether and very slightly 
soluble in water hlephobatbiOl dissolves in hxed alkali hydroxides 
and carbonates. 

Acfioflt ond t/iM.o-Mephobarbital produces the sedative eSect 
charactemttc oi other members of the barbiturate series. Like 


action in animals is not aRecied by the development of tolerance 
to other members of (he barbiturate senes, it is considered to have 
a dillettnl late in the body than other derivatives of barbituric 


inben given alternately or in combination nitb either ot those 
drugs. Mephobarbital la inferior to pbenobarbital for the manage* 
ment of insane cpiiepUcs, but dors control seizures la epileptic 
I«>chat!c persons having only modrately advanced mental changes. 
U docs not cure congenital mental defecii or the mental deteriora- 
tion often observed m epileptic pmons. The drug may be used in 
conjunction with a kelogenic diet. 

Mephobarbital also is useful as a stdaUve. especially In the treat- 
ment of agitated, depressed and anxiety states when minimal 
hypnotic adton is desired Mephobatbilal produces side ehects oi 
dtonsincu and gait disturbance, but these are less pronounced and 
tess pfTsUtenl than similar eCeris of phenobarbital Such ayinp- 


tpilepsy. the average toUl daily do« foe adulU ranges from 0 4 to 
0 6 Cm , although as hule as OJ Cm or as much as 0.8 Cm. may 
be tecjuircil in some patients. Tatlentf «fco has e seizures prinrifvilly 
at night and who tesjuire not more than 04 Cm diiiy may be given 
the entire dose at bedtime, hor attacks during the day, half the 
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daily dose should be given during waking hours and half at night. 
Children under S years of age may be given a total daily dose 
of 002 to 006 Cm. and older children 006 to OJ Gm. Treatment 
always should be started with a small initial dose, and doses then 
increased gradually over a period of 4 to 5 days until the optimum 


of the latter should be reduced, but mephobarbital may be ad- 
ministered in the same dosage as when it is given alone. Satis- 
factory resu/ts have been obtained with an average daily dose of 
0225 Gm. of diphenylhydantoin sodium plus 0 6 Gm. of mepho- 
barbital. 

As a sedative, mephobarbital may be administered in doses of 
0 03 to 0 06 Gm. three or four times daily, depending on the age 
and condition of the patient 

WlNTnsOP-SlEARNS, IjfC. 

Tablet} Meberel: 32, 50< 100 and 200 mg. 

U. S. patent :.923.2J9 U. S. trademark 321,093 

METHARBITAL— Gemonil (Abbott).— 5, 5-DietbyM-roetbylbar* 
biturie add.— The structural formula of metbarbital may be repre- 
sented as follows: 


o*c 


«0 

•CH, CH, 


P/iytieal Properfiei . — Metharbital is a white, crystalline powder 
with a faint aromatic odor. It has a melting point between 151 
and 155*. The amounts that dissolve in the following solvents 
to form 100 cc. of solution are: 4J Gm. in alcohol, 2 6 Gm. m 
ether and 0.12 Gm. in water. The pH of a saturated solution is 
between S.6 and 5.7. 

Ac//o«} and Uset. — Metbarbital, a derivative ol barbituric 8cio« 
shares the anticonvulsant properties of pbenobarbital. The drug, 
therefore, is useful in the treatment of various forms of epilepsy, 
including grand mal, petit mal and myoclonic and mixed types el 
seiaurcs. It may be effective In patients whose seizures arc not 
controlled with other anticonvulsants, particularly in the manage- 
ment of myodonic seizures and in cases attributed to organic brain 
damage. Conversely, it may be inferior to other agents lot me 

, fnime nt thf ftkease In expeninentai 

iduced 

, • vshcck. 

Meiuaiuiui was a i«w 

relatively infrequent. Drowsiness, increased irritability, rasn, 
ness or stomach distress may occur. In some ^ 

appears to be less hypnotic and depressing than phenobarbitai- 
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Ooiage . — U iidmintstcr«f cn((y> tnUul dcuge 
for infanti and smaK chadrro aboutd be 50 wg. one to three tlmw 
^Hy; for adults, O.l Gm. one lo UiKC times daily. The dosage 
may be Incrcajed gradually depeodiog upon loJeranct; some pa* 
lients may require 0 d to OjS Gm dafly to control seirurts, 

Abbott LaBORATosJis 
T«b!»h Gtmonit: 0 1 Gm, 

D 5 tradtfflsri 541,171. 

PEWOBARBITAU-Mambu^al (Abboti). -S-Elby^S-U-raethyl- 
bu(yi)barbitunc acid. The structural formula for pentobarbital 
may be reprcstnttd as follows: 


ore 


nyihot Praperf/ei.— Pentobarbital U a white, granular powder, 
ft melts between t2b and UO*. It b freely soluble in akobol. 
chloroform and ether and slightly soluble in water. Jt dl<s«iv»i 
in solutions o( atkiii hydrocides 

\ .... 


,»■ • • • , 'aicwm sa!b. 

* n dosage equivalent to 

sf pentobarbital b ap* 
' tobarbital calcium, 
an ehalr designed for 
' yean, 30 mg.; 2 to 3 
years, 0)2 Gri These 

( • Mvva bciott operation. 


AbDOTT liASORATOlICS 

EiiiV Nembutal! 433 cc, and 3 7S hter bottles. An 1* per cent 
akohol solution containing (he equtsaknl of 4 mg. o( penla. 
barbital sodium in each cul^c ceaUmeter. 

U. S. irsdrmsrV TaS.OOi, 


Cntsto Pcao MssvTAcivaCTO CoaxaaTjos 
hwdtf Pentobarbitai: Bulk, for manuiacturing use. 


PENTOlARBiTAl CAICIUM;-N.mb«»«l Cefefwm (Abbott).- 
Calcium S-«lhyl.5-(l.ti)rthytbw4yttbMbrtuTatt Tbt atiucVaral lot* 
mula of pentobarbital calcium may be represented as foUowt: 
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Hytkal Properf/ei.— Pentobatbltal caldum Is a very fine, white 
powder. It Is sparingly soluble In alcohol and water and practl- 
cally Insoluble in ether. 

Actions and I/iei,— Pentobarbital calcium shares the actions and 


As the sodium salt, 30 mg. is administered rectally for analgesia 
for Infants up to 1 year of age, 00 mg. for children up to 3 years 
of age; and 032 to 038 Gm. dissolved in a few cubic centimeters 
of water for adults. The average intravenous dose for adults is OJ 
to 03 Gm. with 03 Gm. as the maximum dose. The maximum 
dose for children has not been established definitely, although a 
child 6 to 12 years of age may receive up to 03 Gm. 

Abbott Laboratories 
Tablets Nembutal CaUium: 100 mg. 

U. S. trademark 23S.003 

‘ • a 


Nf. The structural formula of probarbital sodium may be rep* 
resented as follows: 






Physical Preperf/es. — Probarbital sodium is a white hygroscopic 
powder, soluble in water, slightly soluble in alcohol and practi* 
cally insoluble in ether and chloroform Aqueous solutions of pro- 
barbital sodium are alkaline to litmus. 


monly persists for 24 hours 

Probarbital sodium is used as a hypnotic to combat ^estlessn^, 
irritability and sleeplessness. Tolerance to probarbital sodium is 
developed readily. It produces sleep which closely resembles 
normal. The soporific effect docs not wear off suddenly as 
shorter-acting barbiturates . 



CENTRAL NERVOUS SYSTEM DEPRESSANTS 335 


Dosagt . — ^The sedathr dose b 0.13 to 0 26 Cm ; hypnotic, 0J6 
to 0J9 Cm.; pfeoperative. 0S2 Cm • postoperative, 005 Cm. 

Caufioir. — Agueoui s6lulionj of probarbtial salts are not stable, 
but decompose on standing; pnapstation occurs vihen they are 
boded. 

E R. SQtTBB & So.vs, Dmsros ta Ous MarnJiso.v CiTExrrcAt 
CoRrpi(.*noy 

ElUir ipr«} Sodium.* 473 cc bottles. An eluir containing 13 mg. 
of probtrbilaJ sodium in each cubic centimeter 

Tabiett Ipral Sodium: 026 Cm. 

U. S trademark 203,813 

SECOBARBITAL— 'Saeonat (LtLiv). — S-AlIyl-S-d-methylbutyl} 
barbituric acid The structural iormula of secobarbital may be 
represented as follows 




\ CH.CH.CH, 


Phfsietil Proper^iet.— 'Secobarbital is a wbitr, amorphous, odor* 
lets powder with » s' —»»« • c»» 

U Is very soluble in • > ■ 

water and insoluble , > • . 

in sj ce of 05 A’ I • * , • • ■ 

to litmus 

Atlioos, Uses and Oosaga. — Same as for secobarbital scdiuis. 
Garre's Cmaitcaz. Works, Inc 
Powder Secobsrbitsl. BuIL, for compounding use. 


Eh LiJ-ir i CosipA-vv 

Eliiir S«eon«l- An titiir in a tehicle containing sitohol, ghcecin, 
metbrnamme, water and aroipalics, containing 4 4 mg of seco- 
barbital in rath cubic ceneimcter Mrthenamine increases the solu- 
bility oi the barbituric acid. 

• • ■ • "odium (Ei-ro.vJ.— 

■ ■ -mtihy)but>l) bar- 

Sodium contaioi 

not i«s tftan k3i {>cr cent ot CisHji.Nj.'«aUi. calculated on the 
dried basu " USJ' The structural forrouU of secobarbital sodium 
may be represented as follows 


// “N CKlCHSChf 


fhftleel P/oprff/rs.— Srtebarbital scdium U a white, h>rrosccpic. 
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odorless powder with a bitter taste. It js very soluble in water, 
soluble in alcohol and practicaHy insoluble in ether. The pH of a 
S per cent solution is between 9.8 and 10.1. 

Actions and Uses.— The actions and uses of secobarbital sodium 
arc essentially those of barbital except that the former is a short- 
acting barbiturate. It is more active than barbital and is used in 
correspondingly smaller doses. 

When oral administration is contraindicated, this barbiturate nay 
be administered rectally. Small doses are sedative; larger doses are 
hypnotic. 

Dosage . — ^Tbe average adult dose is 0.1 to 0.2 Gm. For use in 
obstetrics and ior pieanesthettc sedation the following dosage 
has been suggested* In obstetrics, an initial dose of OJ Gm. followed 
by O.I to 0 2 Gm doses at appropriate intervals up to a total of no 
more than 12 Gm. within a 12-hour period; as a preanesthetic 
agent, 0 2 to OJ Gm. one-balf to one hour before the patient is 
sent to the operating room. 

American PnARMAcctmcAL Company 

Capsules Seeoberbitel Sodium: 0.1 Gm. 

The Evron Company, Inc. 

Capsules Evrenal Sodium: 01 Gm. 

Gane’s Chemical Works, Inc. 

Powder Secobarbital Sodium: Bulk; for compounding use. 
Keith-Victor Pharmacal Company 

Capsules Secobarbital Sodium: 0.1 Gm. 


Eli Lilly & Company 

Powder Seconal Sodium: K.l Cm. packages ioi compounding use. 

Powder Seconal Sodium (Sterile): 025 and 05 Gm ampuls. Dry 
powder used to prepare a 5 per cent solution by the addition ol 
5 or 10 cc , respectively, of sterile distilled water. 


Pulvules Seconal Sodium: 32, SO and 100 mg. 

Suppositories Seconal Sodium: A suppository containing 32 S, 6S, 
130 or 200 mg. of secobarbital sodium 
U S. trademark 430,202. 

Premo Pharmaceutical Laboratories, Inc. 

Capsules Secobarbital Sodium: 0.1 Gm. 


The Vitarine Company, Inc. 

Capsules Secobarbital Sodiwrt: 0.1 Gm. 


THrAMYLAL SODIUM.-S.rif.r Sodium 

diom S-allyl-S-(l-methyibulyl)-2-thiota>bit»ijtt--TluOTW>l 
dium is marketed as a mixture with sodium carbonate ioe m 
is prepared by adding tbiamylal and sodium carbonate ) 
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enouch sodium hydiOTidc sotulton to dissolve the salts. The pH 
b adjusted between 10.7 and 10.9. The solution U made up to 
volume nith water and Is filtmd, sterilucd and lyopfailised. 

The stnictural formula of Ihiamylal sodium may be represented 
as follows. 

CHjCHSCH, 

M.S-C C-^«O^CH,CK, 

)n-4 CHj 
M ^-O 

PAyjicol Properlf'ej — Thiamylal sodium (In admixture w-ith so- 
diura carbonate) consists of pale yellow, faygrciscoptc, ajslutinaird 
masses of crystab nttb>no pronounced odor It u freely soluble in 
water. The pH of a 3 S per cent solution is about 104. 

Actions «nd (Jiti , — Thlamyfal sodium is an idtrashort'actms 
barbiturate and is used particularly for intravenous anesthesia in 
procedures ot relatively short duration Its anesthetic potency has 
been found to be about t 4 to 1 S times that of thiopental sodium 
so that smaller <lo*es are required to produce an eq-uivalent level 
of snesthens. The cumulatne effect of thiamjbl sodium b rr> 
ported to be less than that ot thiopental sodium its action is 
rapid, anesthesia jienetalty occurs within 20 to 60 seconds and 
recovery may be expected within 10 to 30 minutes after the fast 
Intectton, depending upon the amount of the drug administered 
Th«in>lal sodium is employed intravenously as the sole anes- 
thetic agent in relatively short surgto) procedures and as a supple- 
ment to local anesthetics dunng regional and spinal anesthesia 
or for induction pnor to general anesthetics during prolonged 
ptotedures It is compatible with the use of curate drugs employed 
(o increase surgical relaxation Abo, it u administered nctatly far 
diagnostic ptocedures in children 
Thlamylat sodium u detoxified by the bver and ahould not be 
employed in patients with hepatic dysfunction or disease. It should 
be employed with caution tn the presence of te'piratory disease or 
obstruction, obesity, marked disturbance of arterial ten'ion and 
cartiac failure or airemta Iti short, Ihu agent ihouM be aioided 
whenever the intake or duiribution of oxygen b impaired. It is 
contraindicated in traumatic shock or cts conditions of frependmg 
shock 

Complications encountered are those of barbiturates In general, 
npecisliy respiratory deprfS.*iois, bypoxu. Uonpospa'in, hypo- 
tension and excitement The drwR should be employed only by 
anesthetists familiar with the signs of annlhnia peculiar to Intra- 
venous barbifumtM and the precaution* «J the urc of these agents. 

Doio^*. — Intravenouii). an initial Itijection of 3 to 6 cc. of a 
lr«h!> prepared 2 5 per cent folutioA » sufficient to preduee short 
period* oi anesthesia The fate of infection during induction should 
be I ec every 5 seconds, and. as IndKated, addilianal Injections 
of OS to t tc art made IntermHtentb with the needle rrmaSning 
in the vein. The roaximum total do** should not exceed I Cm 
cc vt a 2.5 per cent aolutSonj A* a supplement to other forrm 



338 DEPRESSANTS AND STiMUUNTS 


of anesthesia, the drug may be administered by continuous intra- 
venous drip as cither a 0.2 or OJ per cent solution. When prelimi- 

4S • • 

tion is used, the dosage being based upon 0.8 to t Cm. per 22 7 Kf. 
(SO lb.) of body weight. 

Parke, Davis & Company 

Powder Surifat Sodium; J Cm. Steri-ViaJs packaged with or with- 
out diluent 0 5 and 1 Gm. ampuls packaged xvith diluent. 5 Go 
ampuls packaged without diluent, 

U. S. trademark 500, 40S 

THIOPENT4 ■■ 

Thiopentone 
barbiturate — 

cent of CiiHirNaNaOaS, calculated on the dried basis." VSJ’- 
The structural forrnula of thiopental sodium may be represented 
as folloivs; 



PAyi/co/ Prop«r//ej,— Thiopental sodium occurs as a yellowish 
white, hygroscopic powder and has a disagreeable odor. Its solu* 
lions are alkaline to litmus paper. It is soluble in water and a 
alcohol and insoluble in absolute ether, in benzene and in petro' 
leum bensin. Its solution decomposes on standing; on boiling, 
precipitation occurs 

Aetiofls and Uses . — The actions and uses of thiopental so^um are 
similar to those of pentobarbital sodiuia except that thiopeat^' 
sodium is effective in smaller doses and the action is of shoiUr 
duration When injected intravenously it is a quick-acting, gertrsl 
anesthetic with early recovery occasionally marked by mental oe* 
pressi'on lasting for a lew hours. Intrsvcnocis use of barbiturate* 
may he valuable, but is potentiallj dangerous and .should be und«- 
taken only by experts and for short operations. F.Kihhcs must be 
available to handle problems mvolving respiratinry depressiM, 
laryngospasm and carbon dioxide-oxygen balance. yJ.tcopinc shouio 
be administered as premedicatton , 

Thiopental '-idium also is useful for basal anesth esia by recta 


adniinistri^*’*^°'''ie or in conjunction with other anet,[hetic agtnU 
ItViTARiNE Company, /Banner for basal anesthesia « \ children, m 

ITHiAMYLAL SODIUM.— Sun of the 


V int«- 


Im is marketed as a mixture 2 5 per cent soluuon is • 

Wepared by adding thiamyeconds. The injection the.ti u stopp 
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permit the complete eK«t to »ppe« *n 30 lo 3S seconds. If rein- 
■tion has not occurred, an additional 3 or 3 et. ma^* be injecKd at 
the same rate as before. 

toe basat anesthesia, the mtal dosajt is calculat«t on the basis 
of 1 Cm iKr 'JJ Ks (50 tb > cl body aacieht or 02 cc. of a )0 
per cent soJulion per pound ol body weight The solution U pre- 
pared by dissoKmt 3 Ont. m 30 «. of water. Two-thirds of the 
caJculated amount may b? sufticicni in obstclnc ca^es. The prepara- 
tion is acl.-mnutcred reclittj by synnge throueh a small catheter. 
The maeitnum total dcv‘e shuuM not exceed 3 Cm. Soapsuds enemas 
should be ax-oidcd as soap apparently ksaens the effect of the drug 
The effect U marimal w ithin about .to minutes and lasts Ice about 
\ hour The recommended mtal d-.vott {« pTtanejtheUc b>p- 
nous IS I Cm per It K« (“5 lb S ct 0 13 cc of a 10 per cent solu- 
tion pef pouftd of bedy wnght. For roost surgical prccedures 
thiopental sodium must be supplemented ntth another anesthetic. 

Costioa.— .t^krCHi scZv'.ioks cf (ktoptxtsl sadinn ere wet stable 
bar decowpore ca ttu«d<«S; frrcifiSjUi'n eciars wiea lAey are 
hCbVii. 

Aaaon Laswrateaiis 

PftitotMl Sedivm- 05 and I Cm \iali (paeLagrd with cr with' 
eul JO *nd fO ee ampul*. tesp«livTl>. of water for injection) 
Duffered with 30 and W mg. re'peciiwl} , of anhydreus sodium 
catbonaie 

S and JO Cm muliiple do*e ampuls Iluffered mih 03 and 0 6 
Cm , respectively, of anhjifrous swfmm carbonate 

PeKoihai Sodium t S aril 3 Cm xiats Buffered with 

OM and 01 $ Cm xd ar.hjcJrous sx-dium taibonaie, iT*pecVively. 

Fo<rd«r ffentothal Sodium I Cm x'lals Bu&rrrd with 60 mg of 
anhsetrous sodium carinate 

t' 5 pilcntt 2 Its r.*e (nJ 2.t5S,r3i U S irsJtmaiiSSl.il). 

VINSARSfTAL SODIUM-N Sodium (Siuar I 

Doiiiii) — Si-diuri S ethxl-Sd-melhsl-l butenxi) barbiturate — 

inbatbital 5odiu7n. dried at 105* (ur 2 hours, sieMs not less 
than “rSi per ernt of CnUiaN-KaOa" MF TV.e viturtutai Isiia- 
ula of xlnbaibital sodmnt may be represented u fclluw-s 



F>rs><at fros>*rSir».~\labsiNtal acdiura U a white, odorlesi 
powder with a biiirr taste It is snJuble In alcehel nvj watrr and 
ilj:htl> solabk in cM’soforrs and ftbrr fnbuffemJ aqueous ic!u> 
lion* cf natiarbital sovtum arc not stabV The powder li hxgro- 
KPpic and, tl capru’et cor.talfurg tt ate brclto er upoed to bijh 
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contents are affccied fay botfa moisture and tarfaon 
dioxide. A 1 per cent solution has a pH between 8.5 and 9.5, 
Aefjons end Ui«.— The actions and uses of \jnbafbJta} sodium 


luf anu even tail in btoop pressure. 

Odwje.— — s- -• .. 

as a sedaliv 
notic, O.I to 

must be given correspondingly smaller doses. 

SiMRp 1 Donstc, Divrsio.v or Mucx i Co , I.vc. 

EKxtr DsIvJmI Sodium; 47i cc. and 5.75 liter bottles, A 53 per 
cent alcohol elixir containing 5J3 mg. of vinbarbiUl sodium in 
each cubic centimeter. 

Solirflen Oelfinal Sedium: S cc ampuls and 70 cc wals, An aijue- 
oua propylene gl>col solution containing 60 mg, of Wnbsrbital 
sodium in each ctihic centimeter. 

, U. S Mlenn 7,tl9.SJ«, i,IS0.IS4, 7.187.701, 5,lS?,7P7 aod 7.727,455 
U S. trademark 56J.168 

Hydantch DeriVafiVei 

OlPHENUHrOANrOfN SOOiUM.U.S.P.— Ollantlft Sodium 
(PaaSE, Davis).— Sodium S^-diphenylhj-dantoinate — Phenytoin 
sodium,— “Diphenylhydantom Sodmm, dried at 105* for 4 houR, 
contains not less than 93.5 per cent of CisHijNjXaP^.” 

The structural formula of diphcnyliijdancoin s^ium may be rep- 
resentecl as follows; 



PAyj/co/ ^npeff/ef.-~-DIpheayJbydaatoin sodium £s a white, odor- 
less po»'der. It is somewhat hygroscopic and, on exposure to au, 
gradually absorbs carbon dioxide with the liberation of dJpbmy’* 
bjdantoin It is freely soluble in water, the aqueous soludon usu- 
ally being somewhat turbid due to partial hydrolysis. It u so/uWc 
in alcohol but practically insoluble m ether and in chlorcfonn 
Aef/Offs end Uses.—Diphcnyitiydxatom sodium is an anticon- 
vulsant with variable or no hypnotic action. It is more eaccuve in 
controlling seuures of the grand mal type than in those of pe|« 
mai. It does not affect congenital mental defects or the mentai 
deterioration often observed in the epiteptic. Proper management 
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of an epileptic often requires the eoncomiUBt use of severs! anti- 
convulsant drups Thus, phenobarbitaf is commonly used in con- 
junction Kith diphcnythydantoin sodium 
Side actions of varying severity include dirziness, dry skin, 
dermatitis, rash, itching, tremors, fever, nausea, votnilmg, blurred 
vision, latigue, apathy, diihcult breathing and sn allowing, nervous- 
ness and mental confusion ivilb active bailuunattons. Hyperplasia 
of the gums suggestive of scurvy may occur m young persons 
though Its use does not interfere wiUi the utilization of vitamin C. 
Djphenylhydantoin sodium u strongly alkaline, and it may give 
rise to gastnc irntation 

0&soge,~-The optimum dosage of dipbenylhydantoin sodium 
must be determined by the daily observation of its eSects on 
seizures and the appearance of side actions Mild symptoms do not 
necessarily require that use of ihe drug be stopped The beginning 
adult dose is 0.1 Cm with at least half a glass of nzter three times 
dally. If necessary ihb dose may be increased gradually to OJ Gm 
three times daily Children above the age of 6 years may be given 
01 Cm three times daily for t week, after which dosage may be 
tnereased if necessary to 0 1 Cm (our (tmes daily with at itssl half 
a glass of water to prevent gastric irritation due to alkahnity, 
Diphenylhydantoin sodium is effective more rapidly if given before 
meab, but if it causes gatttic irntation it should be given immedi- 
ately after meats Childien under 4 years of age may start with 
OOi Cm mixed with cream <to dirguise the bitter taste and to 
prevent gastric irritation) twice a day. Obviously such doses re- 
quire the most careful supmmon If this dose is borne without 
tide actions the dosage may be increased to OOJ Gm three or four 
limes a day Every slight increase in dosage is made only if neces- 
sary and if no harm u to be anticipated 
The transition from phenobarbiUi. bromides or other hypnotic 
drags to diphenyihydaatoin sodium should be made gradually, with 
some overlapping Dy this procedure the danger of phenobarbital 
or bromide nithdranal symptoms (Incrra^cd number of seizures) 
» mmimued, and side tcUons ititidetrt to the bcftittwng ot adminis- 
tration of diphenylhydantoin sodium are Innncd 

A>{t»ICA,T rilADMACtUTlCAI. CoMPASY, IXC 
CaptuU* Dipkenylhydentoin Sod'Vm- Q 1 GRI. 

Takkc, Davis & Compavv 
K« pt««U Otleehn Sodium 30 and ttC mg 

Potrder OiUntin Sediwm* JSJ5 Cm vials 
U. S iradeoutk 

racaio PnAeMACttTiCAi LAaotAToaua, Isc 
Capiulrt DipktnftkrdeAtoiA Sodium. 30 and tOO mg 

Pevdtr Digkenylkydaeiolfi Sodium: 2S, IIJ and 4S3 Cm bottlei. 
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Oxaro/fclrne DerivafiVes 

• (Adsott). — j,5.DjincthyI-5. 
Jctural formula of pararaetha- 



PAysieof Proper/its. — Panistlbadione is a clear, colorless liquid 
with an csterlike odor. It is freely soluble in alcohol, benzene, 
chloroform and ether and sparingly soluble jn wafer. 'Ke pH of a 
saturated solution is about 64. 

Acfioitt and Vies.— The actions of parametbadione are similar 
to those of inmethadione, but the drug may be quantitatively Jess 
active. Paramethadtone is indicated m the treatment of petit mal 
epilepsy and other conditions for which trimeihadione is used- 

Paramethad/one ts effective in 4 significant number of patients 
not benefited by trimethadione. The reverse also is true. 

The side reactions resulting from paramethadiene therapy are 
those caused by trimethadione, etcept that there is a lesser inci' 
dence of photophobia and rash. The most serious side efect, as 
svlth trimethadione, is severe leukopenia, which occurs occasion- 
ally; while blood cell counts, therefore, should be made bi-weekly 
during the first i months of therapy and at monthly intervals 
thereafter, 

Dosage. — The initial dose for adults is 0 9 Cm., administered 
in divided doses Thereafter, the dose should be increased or 
decreased to provide the smallest dose that will fust control the 
symptoms. 

For infants, the initial daily dose should be 0-3 Cm.; for children 
2 to 6 years of age, 0.6 Cm in divided doses 

Abbott Laboratories 

Capsules Paradione. 0 15 and 05 Gm. 

Oral Solution Parediene: SO cc dropper bottles. A 65 per cent 
alcohol solution containing 03 Cm. of parsmetfaadione in each 
cubic centimeter. To be diluted before administration 

U S. pJteiils 2,57$, C92 and 2,57S,6M V S irademsrk 528,247 

TRIMETHADIONE-U S P.—Tr/dioi.# (Abbott). — 3,5,S-Tiimethyj- 
2,4'Oca2oIidinedione — “Trimethadione, previously dried 
furic acid for 6 hours, contains not less than 9$ per cen 
CcHgN'Oi ” DSP. The structural formula of trimethadione may 
be represented as follows 
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Phfikal Proptriits . — Trimcthadione is a white, granular, co^tal- 
hne substance possessing a camphorlike odor. It melts at 45 to 
46 5* and is soluble in water and freely soluble in alcohol and in 
ether. The pH of a 5 per cent solution L. about 60. 

Atflont end Uitt — Trlmethadionc is primarily an antiepileptic 

drug and has or' * T •' '* • • 

mcnl of epilep' 
seizures of the • • . • 

better in child * ■ • • ■ • 

grand mal It ' ■ ■ 

organic origin . • .... . _ 

forms of the ' ■ ■ 

sodium and/oi , ■ ." » ■ 

plicated by gr ... . . 

has increased the number of grand mal attacks as the petit mal has 
decreased Combination drug therapy or readjustment of dosage 
may be required for optimum therapeutic effect. 

loxic reactions to tnmcthadione are infrequent. Gastric irrita- 
tion, nausea, skin eruptions, photosensitivity and blurring of vision 
with a diminution in visual acuity that u reversible may be en- 
countered and are Indications for temporary nithdrawal or reduc* 
tion in dosage of (he drug Photophobia is Jess frequent in children 
than in adults The skin manifestations that have been obsened 
are not attributable to sen<iUzation, and the visual duiurbancrs 
have not been shown to be a«sociaied with optic nerve damage. 

Rare eases of aplastic anemia with depre<sion of all elements of 
the peripheral blood resulting from use of (rimelhadione indicate 
(he need for repeated complete blood evammalions of patients re. 
ceiving this drug It has been suggested that small initial do.'es be 
used and the patient cautioned to report at once any untoward 
s>mptoms that ensue. Careful medical supervision of patients under 
treatment with trimcthadione is essential It should not be U‘ed in 
(he presence of anemia, leukopenia or thrombocytopenia and em- 
ployed with caution II at all In blood dyKra^ia. 

It u contraindicated in patients with advanced renal or hepatic 
oisease or with di'case of the optic nerve 

Dotag *. — In petit mal epilepsy, (he dosage required mav vary 
from I to 2 Cm daily, given in divided doses of OJ Gm three to 
seven times per day. In children under 6 yean of age it is ad* 
usable to begin with 0 15 to OJ Gm three limes daily and to in. 
crease this if necessary Optimum dosage must be dclrrminnl fni 
each patient Weekly, and later monthly, leukocyte counts should 
tie made Tablets of the drug are compounded with an apprecuble 
amount of magnesium (ri'ilicate as an absorbent l,arge quantities 
of such tablets are contraindicated for children for whnm a keto- 
genic diet has tieen prescribed 
AaaaiT LAucaAtoaiu 

CapiuUs Tridcen*: OJ Cm 

Dyleet TabUts Tiidies*: 0 15 Gm 

f S rvjlrrt. aM U Irjl.fi.aiV » C.J.V 
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i3ininc 40 mg, oi tnmclhadionr in each cubic centimeter. 

U. S. iMJcRi^rV soo.^ni. 

Phenytacefyfurei 

PHENACEMIDE.—PfuBurdft# (Abbott) .—Phenylacctjlurca— The 
stnictaral (ormuia o( phenacetnide may be represented as folJows; 

? i? 


/‘Ajri/co/ Properiin . — Pheiucemidie fa a white to creamy »hitf, 


with onJy minor sedaii»-e anion, in txpenmenta) anlmah the drug 
shows effectiveness against electroshock seirures and convulsions 

• • . • . . • he 


aplastic anemia, have /allaired admswirathn e) the drug, ii 
should be employed only by physicians experienced in the treat- 
ment of epilepsy and only tn patients whose seisures are difffcult or 
impossible to control with other recognised anticonvulsants. 

Phenacemide should not be employed in patients with oidence 
of iiver dysfunction and should be used with caution in patients 
with histones of personality disorders or sensitivity to drags. It 
may be advisable to hospitalire such patients for observation dur- 
ing the first weeks of (teatment Psychiatric signs such as with- 
drawal and loss of interest indicate onset of serious personality 
changes. Careful clinical observation throughout the course oi 
therapy is especially important during the first 6 months, the 

ch symptoms as anorexia, 

• ' . ' rash or ;aandifCE as 11*5^ 

• • flood dyscrasia Anoreria, 

. • • • gastro-inteslina! dutress, 

. . -i h* „i ntnre venous significance, ^t/enfa 


termined according lo .t-.K-— . - 

of control already obtained with other 


anticonvulsant agents 
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nuy be given in conjunction with phenobarbiUl, diphenjlhjdan* 
tojn sodium, trin- ; » — **• . . «.t 

that when some * • ■ ■ 

this should be c« ■ - . 

0 5 Cm three t • ‘ 

creased gradually to the tnimtnuns required for adequate control 
or until limiting side effects develop. The action of an average dose 
appears to last for 3 to 5 hours If control by phenactmide alone 
IS anticipated, other medication can be reduced, but if a com> 
binalian of phenacemide with other drugs permits better control, 
or allows control with loner dosage of phenacemide or less dis- 
turbing side effects, the combination of medication should be 
continued Doses as small as 035 Cm three times daily may be 
adequate in some cases The average total daily adult dose seldom 
exceeds 2 to 3 Cm For children S to 10 >ear$ of age, approvf. 
mately half the adult dose is recommended The maintenance do<e 
should be the smallest amount Chat will adequately control 
seuurn Tenonalily disturbances, sigiu of liver damage, rash or 
depression of the blood count, particularly oi erythrocytes and 
polymorphonuclear leuLoc>te<. are indications for withdrawal 
Cautious reinstitulion of therapy may be considered when Im. 
provement occurs. 

AsBotT LaBOKAroares 

TaklaN Rheaurene: 0 5 Cm. 

Enftrab TabIcH fbenvren*. OJ Cm 
U S. tridemarki SliJV and SSS,S74 (Lnitrab) 


CENTRAL NERVOUS SYSTEM STIMULANTS 

Several drugs arc used occadonaMy as central nervous svslem 
stimulants, partKularly as respiratory stimulants when the respira- 
tory mechanism fails to rr'pond to normal stimulation, as with 
carbon dioside The weakest and safest of these Is caffeine; 
nikethamide is intermediate, penlylenetetrasole (mrtrazol) and 
picrotovin are the most potent Howeser, this group has few indi- 
cated uses except in the treatment of barbiiurate inloricalion, 
although the administration of oxygen, gastric lavage, artificial 
respiration and mainienancr of an airway may be more effective 
measures 

NIgETHAWI0£-U4 R — .V,X-D>ethvl-J-pyridinecafboiamide. — 
N.N-DiethyInleriinamide —The structural formula of niLetbamide 
may be represented as follows 


0-c 


Wfueo/ ^rep»rr»»f - Nikelhaini'te oeeurs as a clear, coforlcss tn 
pale yellow^h, somewhat vi«ein}s bquui, which roitailirei on 
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standing in the cold and melts again as the temperatute rises. It 
has a faint, characteristic, aromatic odor and a peculiar, bitter 
taste. Its solutions are clear and nearly colorless and have no 
more than a iaint odor of dicthylamine. It is miscible with water, 
with akohol and with ether. 

Aetioas end Diei,— Nikethamide acts mainly on the central nerv- 
ous system. It stimulates medullary centers, increasing the rale and 
d^th of respiration and causing peripheral vasoconstriclioi^ Res- 
piration also is stimulated through action on the chcmoreceptors 
of the carotid body In animals its administration usually results 
in some increase In blood pressure, buf this may be preceded by a 
Sudden temporary lowering of the pressure, Nikethamide sorae- 
tlmes raises blood pressure in human beings, but apparently the 
vasomotor center can be stimulated only under certain circum- 
stances. Rise in blood pressure may be secondary to improsed 
respiration and to stimulation of the rellex centers. Small doses in 
experimental animals cserl no action on the coronary vessels, but 
larger doses may increase the coronary flow. However, clinical 
evidence for the use of nikethamide to promote increased coronary 
blood flow is not conclusise. 

Nikethamide has been used clinically as a cardiac stimulant, but 
It is not especially efticient and the cardiac e8ect probably depends 
on action on respiration rather than on the myocardium. The 
analeptic action of niJccihamide suggests its usefulness in com- 
bating acute respiratory depression from anesthetics, alcoholic in- 
loticaiion and hypnotics Kovvew, it is not clear that nikethamide 
is superior In this rest«ct to other available drugs, especially in 
cases of barbiturate poisoning Because of Its additional action ob 
peripheral vascular tone it is beneficial in acute circulatory failure 
occurring during surgical procedures or pneumonia. However, 
nikethamide is contraindicated in pneumonia unless circulatory col- 
lapse supervenes. 

Doioje.— Nikethamide is available as an aqueous solution, 25 per 
cent \V/V, for oral and for subcutaneous, intramuscular or intra- 

> • • . ,--e. {torn 

. . ■ ^ ration. 

■ laniide 

■ ' . : dose 

depends on the rate of injection. When doses larger than 3 
given, the administration should be slow and the general rescuon 
of the patient should be watched Large or toxic dwts 
convulsions and may cause death from respiratory failure xoe 
dose may be repeated at intervals according to the »«sds oi tne 
patient. 

Bum.vcTO.v’s, irre. 

Solulion Nllc.U.mid, 25%: 2 and 5 cc. ampoini*. A solution 
containing 0 25 Gm. of nikethamide in each cubic centiriwter. 

The t)RVO Peodocts Compakv, Ikc. ^ 

Solution NiUthamido 25%: 1 5 cc. ampuls and 30 cc. vials A 
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solution containing D25 Cm of nikethamide in each cubic centi> 
meter. Preserved with 05 per cent dilorobutano]. 

Esoo PaoDvcTS, Inc, 

Sofutton Nilethamid* 25%: and $ cc ampuls and !S cc. vials 
for oral administration. A solution containing 0.25 Cm of niketb. 
amide in each cubic centimeter, 

E. S. MttUR LaeoiuroKXU 

SoluHon Niltelhamide 25%: 1.S and S cc. ampub, A solution 
containing 0 2S Cm. of nikelhamide in each cubic centimeter. 

Pftcaro PirAsaucevriCAi LAboBAToans 
Solution NiWiliemida 2S%; 60 and 480 cc bottles for oral 
administration. A solution containing 025 Cm. of nikethamide In 
each cubic centimeter. 

Solution Nikefhamtd* 25%: 1 5 cc. ampuls. A solution tontaifting 
aj5 Cm of nikelhatrude in each cubic centimeter. 

Tilt Upjohn Company 

Solution Niitlhemid* 2SV«: I S cc. ampuls, 10 cc. vials and 
88 7 cc bottles A solution containing 025 Cm. of nArtharoide 
in each cubic centimeter. 

WCROTOXtN-N F.— Coccufin— “Pieroloxln is an active prin- 
ciple obtained from the seed of Anamitia Ccetulus (Llani) Wight 
et Arnott (Fam. iftnhptrmattot) " JV.F. 

fhukol F«p*rfi«:,-'Picrotoxln occurs as fletible, ihining, pris- 
matic crystals or as a mierocrystalline powder. It b odoileu and 
stable In air but b affected by light One gram of picrotoxin dis- 
sol\c5 in about J50 cc of utter at ?S*> in about 5 cc. of boiling 
water and In about 3 cc. of boiling alcohol It b more readily 
soluble in diluted tads and alkalis It b sparingly soluble in ether 
and in chloroform 

A</>«ni and Uiei.— ricrotoxin b a Stimulant and conv-uI>ant 

Ik-* ''H 4hm Sil-h.*- If •!.* m M f. f .. ft...* 



body 

f>otoff«.->fn ascs of barbStonte poboning, 6 mg should be ad- 
ministered intravenous}}', and the dose should be Increased by i mg. 
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Contraceptives 


When preteclion from preenancy fa considered advisable, contra- 
ceptives are used to prevent passage of aclixe spermatozoa from the 
sacina into the uterus Whenever protection is important, occlusive 
devices such as diaphrat-ms are used, reinforced b>- contraceptive 
lellies or creams Diaphragms cannot be expected to prevent the 
passage around Ibcir rim of ao small a body as the sperm They 
make It necessary, however, for these cells, which othenvi-e m3> 
be deposited tn immediate contact with the os, to travel 60 to 100 
mm (12,000 to 2O.CO0 body lengths) bclore teaching the cervical 
mucus The duration o( eiposure (o the contraceptive material is 
increased greatly thereby and the effectiveness of the procedure 
heightened Conlraccptne jellies and creams act as rhemieal agents 
immobiliting the fpermatotoa with which they cotne into contact 
Because of their consistency they also have an obstructive func- 
(inn Accessory devices used in contraception are inserlers and ex- 
tractors for the diaphragms, and syringe applicators for the jellies 
and creams in control of conception acceptability of the pre<cnp- 
lion probably plays a greater role >n use and, therrrore, effeetur* 
ness than in most fields of medicine A perfume pleasing to the 
users, and a degree of lubncation suited to thrir needs also nj3) 
prove important factors in contraceptive success The esthetic 
block againrt various methods diRen with the user, and varution 
ol method b> a iingle user often leads lo greater accrptabilily and 
eonseijurniJy to a higher dejrrre of protection 
When contraceptive preparations are prescribed, the physician 
ihoutd warn that onlv by strict adherence lo his directions can the 
mavimufn effect be obtained No one method can be guaranteed 100 
per cent effective, although a high degree of protection can be ex- 
pected il the patient has been propeelj examined and informed b) 
jhe phvsician it i» diffieull to make exact compart'orts of the effec- 
tivenesi of different coniraceptive methods or malenaU Errors in 
technic often arc not retogniaed. semen may reach the grnitafu 
at detumweence or removal of the condom, tears may not be 
ftotwrtl, and diaphragms may be placed in front of the tervfa, 
affonhng no proiccrion to the os Most difficult lo estimate arc the 
rrrofi o( omisdon which oecur when couples drtrde not to bother 
With ihc contraceptives "jusl thh once'" yet hesitate Jo report 
their rt»pon<it)i!il> for the "failure*' Oy omitifnc ftom the com- 
putation pregnant conlrateptori who admitted that they had been 
neglicrnt, and by Including those who were eejualJy regligent but 
dxl not conceive, unjuiitfiably httdv e'Jimairs of protection have 
been seturrd 

bpermicidal limes ate used 10 determine the tomparative effec- 
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tivcness of contraceptive mixtures, but the circum 5 t 3 nce 5 o! the 
determinations do not duplicate those of clinical use. The Brown 
and Gamble test employed as one of the criteria for acceptance 
(sec the section on ex-aluation of certain products) requires com- 
(jic(c muinir, which is not present clmicaJIy, and dilution to a 
dcRrcc that may be preaicr than that in the vapina. This test, 
however, furnishes one indication of the qualities required in con- 
traceptives and is, perhaps, less subject to error than the test of 
clinical u«c A description of (he method and the results of its 
application to commercial contraceptive materials secured in 1949, 
was published m JA M A. 148 SO (Jan S) 1952. 

The status of conceptiorr control has been revicued in a report 
of the Council which appeared in J.AJIji. 123.1043 (Dec. IS) 
1943. 

For the Council's criteri.-i lor acceptance of contraceptive agents, 
sec section on evaluation of certain products. 

APPARATUS FOR USE WITH CONTRACEPTIVES 

Criteria for acceptance, and acceptance of contraceptive dia- 
phraems and accessory devices, such as inserters and eTtraclors. are 
in the purview of the Council on Physical Medicine and Rehabilita- 
tion In .\>w and S'onoffieiol Remfdits, accepted apparatus are 
listed with the contraceptives with which they art used. For de- 
tailed descriptions, see ‘‘Apparatus Accepted,” published by the 
Council on Physical Afcdicine and Rehabilitation. 

Diaphragms listed bcloxv usually are supplied by the manufac- 
turer in diameters differing by 5 mm from about 55 mm. to about 
100 mm 

Applicators listed below are transparent plastic syringes threaded 
at the blunt intravagmal end to screxv onto the tubes of Jelly or 
cream to permit filling by compression of the tube. The tuU 
capacity of the applicators (unless otherwise slated) is S cc., the 
recommended dose. 


JELLIES AND CREAMS 

Aitioni, Uiet and Dosage . — ^Jellies and creams for contraceptive 
use usually arc introduced into the vagina on the occlusive oia* 
phragm or cervical cap with which they are used. This agent shouW 
be introduced not more than 12 hours before sesual intercoune A 
portion of the dose of jelly or cream is placed on the tim ot me 
occlusive device, the balance on the upper side, the side that wiu 
be m contact with the cervix A few physicians recommend me 
subsequent introduction of additional jelly or cream close to me 

occlusive device by means of s syringe applicator. 

Jellies and creams also may be used without 

tViien 

Kiuced 


pucatur 


letuuiiueiiuvi 
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5 cc. To allow adequate time for the chemical to immobilize the 
5permatDzoa, the occlusive device ahould not be removed nor 
should a douche be taken within 6 hours of ejaculation. 

As most of the contraceptive diaphragms are made of rubber 
which will deteriorate if eepo'ed to Rrrascs, the jellies and creams 
u<cd should not contain greasy substances, such as lanolin or 
petrolatum 

Applicators arc designed for ready fifiing from the container of 
contraceptive jelly or cream and for dcfivcry of the recommended 
dose under moderate pressure into the upper vagina Applicator 
«houId be transparent, to {lermit detection of air which might lead 
to inadequate dosage, and, if made of glass, should be sufdciently 
thick walled to prevent breaking m the v-agtna The end should be 
blunt and sufficiently large to prevent entry into the urethra. 


CustfiA CoMPAKV, Division or $i.vtsSA Labor vtorics, Inc. 

Contra Cr«m«: 6J S Cm collapsible tubes A stearic acid cream 
having a pH of 7J, packaged from the formula* 


rkenrlinerrurie artUle 

^learie and 

Trtethinolamine 
(tlreol monosiearate 
tllreerift 

ilt'lillril water in male 
V S Irademark }S],8IS 


Per Cent 
0 06 
12 0 
006 
3S 
2S 
too 00 


Centra Applicator and Centra Diaphragm; 5oc the general state> 
ment on apparatus for u<e with contraceptives. 


Ol'rcx r*ooi’rTs, Ivc 

Lacti^el Cram** 7lt and 116 Cm rvIbpMblr tube-v A water- 
di'perMItlf, nonfatty stcatic add and glvceryl monostcarate cream, 
having a pH of 6 5, prepared from (he formula 


monorieinoltiie 
t.acfic aeii 

burjt •uHilr 



t .s coirnf a.a67.«sr 


katt.ial J*l!v RS ami 13R Cm cf>Hir«il>Te tubt-v A vvatei-voloble 
irllv formed from Iracacanth. karaya ami acacia, having a pH of 
< preparetl from the formula 


rjjjfrfft ini-^or«iojl*»fr 
t«fii< teij 

Vxd;«Bi burr! rulfal^ 

II ^U'^»w’irw lutr^rr 
tJaffl ^ 

f IkU' xir» Ixc' 


Prr Crof 
t OQ 
I S9 

0 01 
0 yt 
tJi 
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Sodium chfondt 

GljMfin . . . . 

Tra^acanil) . , 

K«ra/a 

Acacu 

Pcflome 

Water «ulRe>ent to mafte . 

U. S. patent 2Mf^S4. 


.. 5 00 
.. 2.70 
.. l.OO 
.. 1.00 
.. 0 04 
..M.OO 


IscViiol MohJ-Doa* Apf>Uc»»or; Fittfd at the distal end n-lth a 
rubber rontpresslon bulb M-Mh centra} jvire spring device to permit 
adjustment of the volume of Jelly or cream to be driivcrtd between 
S and a cc. 

U. S pat«nt 2.224, Ota 


Ltefiliol Pittnper Appitcator and &ur»i Diaphragms, Diaphragm 
inlreduear and Fitting Rings- See the general statement on appan* 
tus for use with contraceptives. 


£ato.v LABoaAroBics 

Lorophyn dally: 92 Cm. collapsible tubn. A water-soluble jelly 
formed from tragaeanth and purified Irish moss, having a pU of 
f S, prepared from (he formula: 


rhsnytAeteurte aeatate 

Polrttbylcnt gtysot o1 nonotsaoctyl phaft/l ether 
Sodium boratC’U'S.I*. 

Slnh/lparaUrn 
Cum traraeanrh 
runheil Irish ruoss 
Ctreerin 

Water «u/nei«nt to mabe 
U. S latent 2, 4IS,I«4 U S tra<tem»fc 417,240 


Loiophyn Jolly Appltcolon Set the general statement on appi* 
ratus for use with contraceptives. 


EsTA Meoicai La8o*ato«ies» Xsc, 

Lantaan Jelly: 42 5 and fl5J5 Cm collapsible tubes A water- 
dispersible jelly having a pH of 5.2, prepared from the formula. 


Ricinoteic aeij 
Hexylresorcinul 
Sodium tieneoaie 
CblwMhjmoI 
Gutn itasaeanlb 
Starch 

ll/drcchloric acid 
CaVium hydroxide 
Perfume 

Water sufficient fu rrtMe 


Per Cent 

O.SO 
O.IO 
020 „ 
, 0.00769 
ITS 
0.97 
0 043 
0Q7S4 

0 012S 
100 00 


Lantean Applicator and Lantaan Flat Spring MsMing* £'*' 
pfieagm; See the general stalement on apparatus tor use with ton 


tracepUves. 


HOtLAND-RANrOS COMVAXV, JWC. 

Korem., C7..mi 78, IIJ »ad ISS Goi. colUpsiWe t«8« ^ 
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so!ubk stearic add etnuUioQ having a pll of AJ (o 4 4, prepared 
from the lonnub: 


PJeaylmereurie attlaie 

Bone *et<t . . 

llrdroxTqutnolinr ber»04t« 

Ceirt alcohol 
Stcarie scid 

Dutrl ^b/drexybentoait 

horbtun moRodlcatc 

rotyosyalkalme aorhitan monottoarau 

Clreeon 

Perfume 

Water luffieieni (a male 
U. S. trademark 2I3.7JS. 


Koroma* Jafly.- 85> 128, and 142 Cm collapsible {ub<3. A «'ater> 
soluble jcRy formed from tmpacanlh and gum acacia baxing a 
pH of 4 8. prepared from the formuh 


Phen/lmemifie acetate 
UfiwnM'oeliM bemoate 
Rone and 

Butyl t kydreiybenioate 

Clreerin 

Gum aeatia 

Traeaeasib 

Peffome 

Water tit/foeH t« make 
V S trademark 2U.714 


Keromaa Vs^'Aai Applicator ai>d Koromn Diaphragm: Set the 
general statement on apparatus (oe use with contraceptives. 


LcK\ i Fwk raoDVcTs Coarounotr 
lygal Vaginal dally 92 Cm cotTap'ible tubes A «ater>$oIub)e 
jelly having a pH of J i, prepared from the formula: 


tVnralkofuUA eklonde 
Lartie acxf 

f tlitoo/r" m-arltnol 
f-lrrl ..Vajlpbenof 

tiam eracacanck 
JVrfnnie oil 

Water tuCieieRl is make 
S uadraiarki ysj.Ml and J48.0fZ 


02t 

eos 
0 01 
1100 
JfO 


lyjal Vaginal Applicator- See the general suirmrnt on apparatus 
for uv mth contrairptives 
I' s pttentr 1,418,706, 2^7.174, A(4i.i2> fareWtor). 

Otfito PnvtMactv-TicJt CotKNunov 
Ortli».Cran<a Vaginal Oaam* <* and 121 Cm colUp’iMr tohes 
\ rtonfjitv slrarif and cream having a pit of SJ jo 5 9, preparetf 
from the (omuU: 
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Jl/riftoWc acid 
Cety) alcoJio) 

Sod/um iauryi sulfate . 
flonc acjd 
Triethanolamine 
Stearic acid 
Clyccnn 
I’er/ume 

Water sufficient to make 
U. S. patent 2,330,8<6. U. S. trademark 390,141, 


Per Cent 

O. 7S 

P. SO 
0 2 « 
2.00 
02% 

24.00 


Orfho-Gynol Vaginal Jelly: S5 and 142 Gm, collapsible tubes, 
A water-soluble jelly formed from tragacanth and acacia, having 
a pH of 4.5, prepared from the formula; 


Ricinoleic acid 
O.tciai acetic acid 
f{ydrox>4tiinoliiie sulfate 
Itonc acid 

nasoljutylriheno'cj'polyethaxjrethaiiol 

Propyiparaheft 

Cljtenn 

Acacia 

Trasacanth 

Perfume 

Water sufficient to mske 


Per Cent 
. 0 70 

0 33 
.. 0 035 

. 3 00 

1 00 
. 0 05 
. 5.00 

0 53 
3 00 
. 0,025 
100 00 


The consistency is indicated by a 50 to 55 mm. dart penetration 
at 40* when tested with the Braun dart penetrometer. 

U S p.«enti 2,330,946 and 2.54J.J0J U S iraJeautk 798,222. 

Ofiho Vegirtal Applicator and Orfbo Diaphragm end Ortho Die* 
phragm introducer; See the general statement on apparatus for use 
with contraceptives. 

U S. trademark 594.998 (applicator). 


Julius Schmid, Inc. 

Ramses Vaginal Jeily. 85 and I4J Gm collapsible tubes A water- 
sofuijie j’efiy formed from carbcajmethy/cel/ulo^e and glyccnn, 
having a pH of 4 5, prepared from the formula. 


Cone acid 

IWecaetliyJene s^ycoi moooJaarate 
AJcohoJ 

Butyl /i-bydroTylifnaoatc 
('arboryniethylccIiuliTsc sodiuis 
Giyecnn 
Perfume 

ll'ater sufficient to make 

U S patents 2,467,834 and 2,623,340 U S. trademarks 


Per Cent 
1.00 
s.oo 

5.00 
0 02 
2 50 
7 00 
0 0! 
too 00 

305,096 and 


Ramses Vaginal Applicator and Ramse: Diaphragm, 

Introducer and Fitting Rings. See the general statement on 3ppa« 
tus for use with contraceplivis . , 

tr S iTsilcnnrlts 234,033 (diaiAraeml, 353,023 (inlrodu««r) 
580,852 (applicator). 
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Tabcax Compahy 

M*tvof»R Cr«m«i 7Q& Gm.ojHip^ble lubts. A steatk acid tiaam 
having a pH ol 7 45, prepared from tiie fortouia: 


r»r*fom!»W<hjr^e 

Tn<(hanohRiii>« 

AI«l>;lt>arabcn 

I'ropptcne (Irtot 
Gt;c«im 
StiiSiUTn bitau 
Stone aci4 
rerfumt 

Water mfficieM fa «iak 
U S. (redenark 278,907. 


Marraian AppUcaior: See the general i^atnnttit on apparatua f&r 
use with contrac^ives. 


VwlTAS pRODVCTS COMPANY, l»C 
Veritei Kr*m»: 708 and U46 Cm collapsible tubes. A stearic 
&cUl«team having a pH of 7.4$, pcepated liom (he iotmula'. 


rarirermj>4«hr4< 
TrulhinoM'n'fle 
MrthrIruotxB 
I’ferriMMben 
I'renrJene ctr<«» 
SoUium 
Stone «ei<t 
Cli«r«n 


Vedfet Applleetor end VertU* Plunder Applieeforj See the gen- 
era) statement on apparatus (or use with tonlractpUtcs. 


IVnjTTA*!* Laaojurontcs, Isc. 

Cooper Creme. 75 Cm toKap'tMc lubes. A nhito, itongrtasy, 
wattT-tni'tibSe itrarate emm ha\lRg a pH of 7.5 petpared Irom 
the formula 


TfioirtnethrJene 

laioriri fotttum fultotoeonate 

llritroui jIjminuM ettuate 

TnhrdreirrlArljBiine 

SttSitim e'ratc 

Steam arij 

I’tttvTne ((oniiv><in<t<<t e*t «t t»«m<ttt5 
Waltr iunrirnt le make 


o'er 
27 04 
too 07 


Cooper Creme Ooi'mefer (full capacity U 10 tc } and Cooper 
Letei OtepKragm: See the general statement on apparatus for u*e 
%{tb contrateptlsM 


CAPSULES AND SUPPOSITORIES 

Atftoer e*<f Capiulea and luppocitorirs pto\-ide t eon- 

venirnl melhtx) for introducing obstructive and spermicidal nu- 
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lenal Into the vagina with the advantage of freedom from the need 
of apparatus. The solid materia) Introduced must be converted to a 
jelly or liquid form in order to cover the requisite area; hence 
prompt liquefaction is important In some suppositories this re* 
suits from a melting point below the temperature of the body. In 
others the active material is enclosed in a gelatinous shell wfeli 
melts or opens when exposed lo body temperature and moisture. 
The time required should be under 10 minutes and users should 
allow at least 15 minutes to elapse before intercourse. A douche 
should not be taken for at least 6 hours after ejaculation. 

To ensure further protection, physicians should advise the con- 
current use of an occlusive device such as a diaphragm, and should 
stress the fact that suppositories or capsules used alone are less 
elective If adequate time is allowed for liquefaction, the protec- 
tion afforded should equal that of Jelly or cream used without an 
occlusive device. 


Eaton LAsoRAToams 

Lerophyn SuppotUarUt: A vaginal suppository hermeticaliy 
sealed in foil consisting of a water-dispersible, low-melting mass 
prepared from the formula- 


PhenyJmemific acetate 
Metfaribenreihenium chloride 
Methylparahcn 
Sorbiian aescureleite 
Pelrocyethrlene patmiiaie 
Polyethylene flycot 1000 


Per Cent 
.. 003 
. 030 
.. 0.10 
SCO 
)4 68 


Uoroge,— One suppository, containing 2 Cm. 
U. S. trademark 417.340. 


Lean & Fink Prooucts CoaroRATtON 
Lygenas Vaginal Suppwltoriei; A vaginal suppositoiy with an oil 
of theobroma base prepared from the formula: 


Zinc phenarulfcnale 
llydrexyquinoline fcenroaie 
p-ChJoro-ryw.-M-xylenel 

WfiT.-Amrlplienol 
Jloric acid 
Beeswax, while 
Com atarch 
Perfume 
Cocoa bisttcT 


Percent 

0.50 

. oio 


9.00 
. 0 20 
84 80 


Ooroge.—One suppositoiy, containing 2.25 Cm. 
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Diagnostic Aids 


In this chapter are assenvWtd drugs that help to revtal the 
anatomic evidences oi disease or that lumhh a physioio^c test o! 
rens) or hepatic luncUon The hit includes compounds used as 
contrast media In roentgenography and used Jn testing (he func- 
tional capacity of the kidneys and liver 
Allergenic extracts used (or diagnosis are exempled from inclusion 
in SJf.R For itftrence to products formeily included, see 
3956. Toxins used in immunity tests are desenbed in the chapter on 
senims and vaccines Keostl^ine and edrophonium, used in the 
dugnosis of myasthenia gravis, are desenbed elseuhere^the 
former m the chapter on autonomic drugs, the latter fn the efupler 
on skeletal muscle eelaxants and their antagonists. Sodium radie> 
iodide <11^1). used in the diagnosis of thyroid disease, is de- 
scribed in the chapter on radioactive isotopes. 

Agcdh Uj«<f fur OeiefmJndttoo of Bleed Volume 

EVANS 6(.U£.U,S P.— Tetrasodium salt of 4 4'.hi.r»./» 

g'hy<iroxy»2.4-di«i>ii/*'— • 

tains 

Cs.H • . . . 

Strutt . ....a viue may to represented as follows; 



ffifiitof ^/ep«rt<«i.~'Evani blue is a bluish green or bronti iri- 
descent powder It is very tobihlc in «ater, aery thphtly soluble in 
alcohol and pnctkally insoluble in benzene, carbon Ittrscblorlde 
and ether The pii oi a O.S per cent solution is between iS and 7JS. 

Atfioi>t end t^m.— Elans blue Is a diaio d>e that, when injected 
Into the blood slrram, combines £nnly with plasma albumin and 
leam the circulation lery slowly fts optical demf'w »■ > 

proportional r<i *'• « , 


^>4111 uiue u usrlul at an Intrarraoui diagnostic arrnt for the 
colorimetric dftermiaaiJon of blood volume by the plaima-djc- 
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henutocnt method. Although the technic of the test is difficult. 
It gives pood results svben performed properly. The normal value 
for blood volume varies with body weight and hematocrit and 
cannot be slated specifically. The value for men tends to be higher 
than for -women. 

Determination of blood volume is Important in the detection ol 
Impending shock. It is also important as a guide to the amount 
of blood, plasma or other flut^ needed to avoid inadequate or 
excessive dosage in conditions accompanied by decreased blood 
volume. Such requirements also are estimated for the preoperatise 
and postoperative management of chronically ill or debilitated 
patients The use of the dye by other routei of administration or 
for other purposes is still in the experimental stage. 

Miring of the dye with the blood in normal persons usually is 
complete 9 ralnuiea after intra»fRoui infection; however, in pi- 
tients with congcslii-e heart disease or in ses'ere shock, the miung 
time may be prolonged to 15 minutes The dilution of the dye in 
blood withdrawn serves as a Quantitative indication of the volume 
of total circulating plasma when compared colorimctrically with 
the plasma of the patient before iniection. 

The exact final disposition of the dye in the body is not knonn 
It Is removed from the vascular system thitfSy by diSusion via the 
cipiliaries into the ectravascular fusuea Smaii amounts arc ec' 
creted in the bile and also are taken up by wanderini; phagocytic 
cells. Apparently, It a not exaeted in the feces and does not pass 
Into the cerebrospinal fluid or through the placenta, and Is Dot 
known to appear in the urine of patients with undamaged kidn^. 
Aculc or chronic toxic effects have not been reported followms 
cbntcal use of dosos requrred for determination of blood volurot 
With doses several times greater than necessary, blue staining of 
the skin and sderae occurs Studies in animals indicate that the 
chief danger from high doses is the production of pulmonary 
emboli or lesions ol the lungs Such effects have not been observed 
in human beings 

Ootoge . — Evans blue Is administered intravenously with the 
patient in the fasting state (to avoid iipemu) and under approxi- 
mate basal Conditions, including recumbency for at least mm* 
utes prior to the test The dosage consists of a single ln;ccuon, into 
the antecubital vein, of 25 mg of dye as 5 cc. of a OS per cent 
aqueous solution which has been diluted further w'lth 1 to 2 «• 
of isotonic sodium cbloride solution. Before the dye b adnunisteri^ 
about 10 cc. of bleed is withdrawn Ttie tourniquet must m 
released prowplly to avoid venous stasis which results in inaccu- 
racy of the hematocrit value. The d>e then is mjected cautiou y 
to avoid extravasation and focal staining of the perivascular tiss • 
The syringe should be rinsed with blood several times to * 
complete administration of th« dye Exactly 10 ®‘'*’-**^* J?—. 
ning the injection (15 nunutea in scute shock ^[/^rdiac ok 
pensation) a second 10 cc. sample of blood is withdrawn 1 
antecubiUl vein of the opposite arm, agafa with . 
undue stasis. Each sample is placed 

into several 4 cc hematocrit tub« containing 1 mg of dried epa 
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sodium p« lube to prevent coacuhUna ttTicn gross hemolj-sis or 
Upemu oi the plasma cannot be avoided, an citraction method 
should be etnpfoycd Other tests desired may be performed on the 
undyed sampit, The hematomt tubes ate ccnliifuRed al 5,000 rpm 
nith a radius oi 15 cm to determine the hematocrit. Samples oi 
the dye-tinged and dje-free pla«ma then are separated troia the 
lubes for comparison with a properly cUibrattd photometer. With 
any one manufacturer’s lai of dye »t is necessary to calculate the 
tptitaJ density of a 1 500 ddution of the dye in normal dye-free 
plasma when a 1 cm cuvette is used for resdinss (otherwi<e the 
ddulion Is In proportion to Ihc site used) The volumes of the 
blood components are calculated in acconLincc with the following 
formulas. 

1. Total plasma vol. = fml of dye solution in;fcled (5 ml > X 
dilution of standard <SOO) X optical density ot a standard! 
-i- (optical density of dyc-lingcd plasma (unknowitp 
2 Total blocd vol ss Total plasma sol — l •«. (0P6 \ hema- 
tocrit! 

5. Red cell vol as Total blood vol — Total plasma vol. 

N'ormai values are estimated on the b3‘ls of normal body weight 
{in Kg J of the patient when healthy Espcriroents on men of 
■serage build indicate normal values as iollows 

t Phiina vol in cc s: \Vt in Kg X 4S 
i Blood vol. in cc s Wt in Kg X 
3. Red cell vol in ec s Wt in Kg X 40 
Values for women usually are somewhat lower 

W'aasni-CimcfipTt LAOoavToatta, Dimsion or \V**si3i-Hn>strT, 
l.vc 

Solution Evans Blue: 5 cc ampuls. An aqueous solution contain- 
ing 5 mg ot Evans blue in each cubic centimeter packaged wldi 
S cc ampuls of normal uline solution 

Agenfs Used for Deferminafiois of Gastric Anacidify 
OUiMSHt CARBACmiC «Sm —Oiasn*. (Scvwa>.— The 
(juinine sate of a pol) acrylic tarbosybe acid rrin conlairung about 
1A5 pec cent of quininiunt ion 

ff>y»;ci»} arepartjfs.— Quinine carbscryhc resin b a buS, odorless, 
lasteiess free- flow tng, amorphous, granular solid ft is practically 
insoluble m dilute aewis and atkahs, atccdiol, eiher and water. 

Acfioet i/i<i — Quinine cacbacrybc resm, a complea oi 

uuininium ion and carbaciylic mtn, u emplojcd as an indicalor 
ior ihe drttctioR ot gssttve aiuodity (acMoshydiul without in* 
mbation Attts oral admwwstration of the diut, the quinine in the 
min fs diiplacrd by the hydrogrn ions of ftir hydroeWoric add 
that iruy be pmnit in the stcmacb ApproalswattSy 1 per cent of 
the di'pljccd quinine ii escrctrd In the urine wilhtn 2 hours 
following adramuCraCton of the tesia A sUsiuliot to gsslrK secte* 
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tion Is gjvcn I hour before administration of the resin. Urine 
voided during that hour serves as a control sampie. Assay of the 
quinine content of urine specimens, coliectcd at the end of the 
1-hour control iwriod and 2 hours after administration of the 
resin, is performed as an indication of the presence or absence ol 
free hydrochloric acid in the stomach. 

Assay of the urine for quinine is based on the measurement of 
its fluoreiccnce in aqueous extract under ultraviolet light. Estima- 
tion of the urinary quinine level by this method may be carried 
out with a photoelectric fluorophotometer for direct calculation 
from a predetermined standard curve or by visual comparison 
with freshly prepared standttd sofutfons containing known 
amounts of quinine, li the fluorescence of the control sample 
corresponds to IS meg or more of quinine, the entire test should 
be disregarded Jt indicates that the patient is excreting excessive 
amounts of bianJc fluorescent materiih ubkb ntsy result irata the 
use of quinine or related drufts or iitamfns of the E-compiex or 
the steroid compounds The use of any such medication should 
be discontinued for 1 neek and the test repeated. If the result 
from the conlrol sample corresponds to 5 to IS meg of quinine, 
the result from the lest specimen should be corrected by subtract- 
ing the amount found in the control. If (he amount in the control 
]s less than 5 meg, it may be ignored The interpretation of the 
absence or presence of free gasinc h)drcchJoric arid is as follows' 
Free gastric hydrochloric acid is absent if iS meg. of quinine or 
less is excreted in the ^-hour urine specimen. Fret gastric hjdri^ 
chloric acid is present if more than IS meg. ol quinine is etcrefed 
in the i'houf unhe specimen. A range of cjuinine between IS and 
SO meg signifies a fow degree of gastric acidity. 

The quinine carbacrylic resin test docs net /urnisb exact qaanli- 
tative results; however, it is con\-enicnt for screening padenls wli 
minor gastric symptoms that are not considered sufficiently sig- 
nificant to warrant the discomfort of iniubathn gastric analysis 
or other more expensn-e diagnostic procedures. It should not be 
employed in lieu of more extensive examinations whenever these 
may be indicated Until the physician has acquired experience nun 
the resin method, doubtful results should be confirmed by ref>tli- 
(ion of the test after an interval of S to 7 days. The resin test 
method for achlorhydria is considered useful for (he diagnosis oi 
suspected cancer of (be s(omach, pernicious anemia and gastric 
polyps- . . , ,j 

Quinine carbacr ■ ' ' 

given to patients ■ ‘ ' 

^oroje.— Quinir . . . . 

single test dose of 2 
given the test shook 

ceding (he day of th .. 

- . 1 .. Ihe unnt. Breaktdsi li “1“' 

■Jlie contents of a 0.2^ Cm. 
enxoatc is stirred and t^en «n 
' another one-half glass of ivatw 
ream, milk or sugar. One hour 
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later or as soon thereafter as is possible, the patient voids and 
saves this specimen in a bottle marked “urine control" Then the 
2 Cm. dose of the rtsm is stirred well and taken m one-fourth 
fslass of water (without diewini; the pranules), iollowed by 
another one-faurth giass of water Etactiy 2 hours after taking Ihc 
resin, the urine should be voided and the entire amount sav^ in 
a bottle marked “urrnc sample" The bladder should be emptied 
completely each time, if unnation ahead of the scheduled time is 
necessary, it should be added to that passed at the end of the 
designated ptniMj After the last ^seomen is completed, the patient 
may eat breakfast The two speesmens should be delivered to a 
ctinkal iaboratory as soon as it is consmient 

If desired, an infection of histamine phosphate may be used in 
place of oral caReine as a stimulant to gastric secretion and the 
control specimen collected after a 4S-minute period 

E R Sdvi8B & Sons, Division or Om MATtnesos Chemical 
CoapoxATiov 

Granuiei Oia^nai; A quininium inditaioT rmn, each test con- 
tamins a I Cm packet of quinme carbacrylic resin and a 0 25 Cm 
capsule of caffeine and sodium bencoaie 
U. S irsdeiRAtk scs.QOe 

Agonti Uted for Tetilng Gaiiric Secretory AelMiy 
HISTAMINE PHOSPHATE-UiP-ilutamine Acid Photphaic- 
The itructueaf formula of hbumine phosphate may be represented 
as follows 


♦ IL 

NK,CH,CM,-l= MM 

Hftitvl tfop*rti*i — Hbtaminc phosphate occurs u colorless, 
odorless, ions priimalic crystals U b stable in air but b affected 
by lisht Its solutions are add to litmus paper One grim of 
histamtne phiMphite di«M>f»es fn about 4 rt of water 
Attiem o/id (fi»i — HiMamine esbts in various organs and tb^ues 
oi the body, prababty in an inert fonn It produces local vaso- 
dilatation when released from the cell under appropriate stimuli, 
such as trauma, shock and. pQsdhIy. allergic reaction* W’ben in- 
iecir<i into an animat, htdaminc siimulairs cadric setrriion and 
prodiierv flushin*. nausea, brortho'pasm, fall In bloorl prrs'urr. 
arthylhmia and gavtco intestinal cunUacUnn It acts directly on the 
recrplive substance in ttnoolh muscle 

llhtamine, allhourh absotbed oralh, produces highly variable 
effects when admlm'tered fav thi* route Salts of histamine usually 
are trlmlnhtrm} aubeuianeoush. InirasrnnuO} <ir IntranruKUlirlj 
llotamine phosphate b mplosed as a test for tasiric secretory 
aetlvit) It also prwluees a temporary !>enefit ift some patients with 
Mem^re** ajftdrorae, iadudtns those ahowlng suddrp deafnesi It 
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has bctn used in the tr<r3tinent of multiple sclerosis; although (he 
etiects are equivocal, they desrn'c further study. Some patients 
apparently experience temporar}* amelioration of the disease after 
histamine therapy. 

Although histamine has been recommended for treatment of 
migraine and certain ccpbalpias, the evidence of value is not con- 
vincing. Because of the Knonn hazards of histamine therapy, the 
drug should not be u«cd indiscnminalely in these conditions. 

Histamine is a potent droe, anti os'erdosage or administration to 
susceptible persons may five rise to serious reactions, i'asomotor 
collapse, shock and even death may occur quickly if the drug is 
administered too rapidly or in Wo great a quantity. Thus ssfttn 
calculating dosages, it should be remembered that the salt contains 
only about .16 per cent of the actiic base. Epinephrine h>dro- 
chioride is the antidote of choice in histamine o\*erdosagc and 
should be ghen inlmmusai/.n/y or. in severe poisoning, iatra- 
vcnously A solution of epinephrine h>drochlQride 1:1.000 alwa)S 
should be readily available at the time hUtamine is administered 

Doiffpe. — For the treatment of Meniere’s syndrome and multiple 
sclerosis, a sIoh-, intravenous in/ec(ion of Mstamine phosphate, 

1 1 mg per 100 cc . m isotonic sodium chlondc solution may he 
adm T ••••.,• .t.. o ....• 

30 ti • ■ ■ 

per ■ • • 

administered m not (ess than 90 minutes The therapy may tie 
repeated daily until improvement u noted or until it is determined 
that the patient will not respond 

Avy reaetinn h to he treated immediatfiy uith the Mromuitwar 
or intravenous injection of l.lfiOO epinephrine hydroehioriat. 

Don Baxter, I.vc. 

Scivfiofi Hisfgmine Phosphate: 250 ec Vacolitcr bottles A solu- 
tion in isotonic sodium chloride containing 1 1 mg. of histamine 
phosphate in each 100 cc 


Agenfs Used h Differenft^l Diagnosis of Hyperfemion 

Phentolaminc is probably even more widely used currently than 
piperoxan for the diagnosis of pheochromocytoma It has utt 
pre^or action of its own Tolaioltne is used less often ana nas n 
advantage over phenloJamine The "attacks" of hyperteos/o/? may 
be brought on b> administration of histamine or of 
ammonium chloride in minute amounts Dibenamine has J*® ® . 
(age over phenroiamine and is more dif^cuit to administer 
the arterial pressure is low, agents as hisWJmnt ”” 
cth> /ammonium chloride arc the drugs of choice, but 
screening of patients with essential or malignant hype ’ 
phentolaminc or piperotan are more useful. 

PHENTOLAMINE HYDROCHLORIDE and , 
METHANESULFONATE— Sec the monographs in the chapie 
autonomic drugs. 
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PIPEftOXAN HYDROCHLOWDE. — Eanodaine HydfocWotJd* 
(SuARp 4 Dotime).— 2-(l*P»pcridyInicthyJ)-M-bcniodjoT3n hy- 
dtcich5orj(5e— The MiutturaJ {otmt^ oC p»pcioxan hjdrDcWotide 
may be represented as follows 



PJ?yj?eoJ frtpeffJ«i.>~VipcTOtan hydtotHMjdt is a •fcbhe, crjstal- 
iine, odorless powder It melts between 232 and 23&* It is Irrely 
soluble in waiec, akoho! and ebtoroform ar>d U very slightly soluble 
in benzene and ether 

Aefioift «nd rjperoxan is one of a number oi benzodioean 
derivatives that evert an inhibitmi: action on structures inner- 
vated by the sympathetic nervous system The drug usually is 
designated as adrenolytic rather than sympatholytic, since it re- 
verses the augmeninr responses to epinephrine but. evcepl in very 
large dose», does not depress penphera) sympathetic nervous system 
responses 

In UMBOttbetued arumals with normal blood ptessurcs, piper* 
axan may produce a slight rise, mwterate ial) or no effect on the 
blood pressure is unaffected or rues shehtly The drug, thus, is 
atan produces a temporary fall in blood pressure Administration 
nf piperovan to man or amnuls during an infusion of epinephrine 
produces a fall in diastolic pressure 
It has been found clinically that patients with epmephrine-pro- 
during tumors (pheochromocytomas or paragansbomas> respond 
to intravcnAus injection of pipcrnxvn hvdrochlofKlc -with a tran* 
iicnt fall In blood pressure In other cases of hypertension the 
blood pressure «s unaffected or nves slightly The rlrug, ihut, u 
uvful m differentiating hyperlrnsion due to epinephnne-producing 
tumor* from h\pcrien*iotj due to other cau'os 

Kepoited side rraelions which »omc«mes follow’ intravenous 
administration of piperoxsn bydrothlondc include isehycardn, 
ffu'hinc, paljiitalion, nervousness cold and clammy rairemilirs, 
byperpnta. tmkJ twadieHr. trvsht sfehms *c‘piratian, dmiM'S, 
substcmal pro««ure and prceonlivl distrevv The*e symptoms ornir 
atmoM irnmcdutrlv or within 1 or 2 minute* after ad minidfation, 
and rare!) Ia*t a* long a* ’ minute*, although in a few instances 
Ihc) have laited 20 to 2* minutr* 

Owogr — riperntan hvdrochloritle I* administered intrasenou'lv 
S' a diagnmtif te*t. the frcommertdfd dose being 0 2S mg per 
hilogrtm oi body wricht. up to « nvavimam total do'< of ;o mg 
No sedative should be givra to the patient prior lo the test 
Isotonic sodium thionde solution u infused slowly into an arm 
vein of the supine patient Repeated readings of blc>od pressure 
•houW lie tn-tde until the pressure U ftahihresl. U'uaffy after 20 to 
>0 miisule* Tlie bvi two ftadmes should be made at I minute 
and 'j minute beiorr adrnnistraiinn of piperosan hy dfochloride 
The eaWuUl<*i d"*e of pvyxfsvvan fevdrtnWniwfe sbcAild l>e ad- 
mmwerol ihiwlj into ihe inirastfious fnfu«ion sjsCem ovff a 
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CHiC-ON. 


Physical P/epe/ftes . — ^Tbc pH of fho scnpu! solution of sodium 
p-aminohippurate is not less than 7j) nor more than 7.6. 

Aef/o/tt an^i \}xes. — ^Sodium p-aminohippurate is iiitered by the 
glomeruli and excreted by the tubular epithelium of the kidne>s. 
It way be used to measure the effecti**e renal plasma Sow and to 
determine the functional capacity of the tubular excretory mecha- 
nism To measure renal plasma How, low plasma concentrations of 
sodium p-aittinohippurate (J to 2 mg. per 100 cc) are neces- 
sary. At these concentrations SS per cent of this compound ts 
removed by the normal kidney from the renal blood stream in a 
single circulation When the excretory capacity of the tubule cells 
is impaired, renal blood flow as determined by sodium ^-amino- 
hippurate may be less than that determined directly. The normal 
effective renal plasma flow 5s 697 ± 135 9 cc per minute for men 
and 594 ± 102 4 cc per minute for women. This test cannot be 
applied to patients receiving sulfonamide compounds, because these 
develop color with the reagents used in the test. 

To determine the functional capacity of the tubular excretory 
mechanism high plasma conceniraiions f40 to 60 mg. per 100 tc ) 
of sodium p-aminohlppurate must be used The normai mean value 
of the “tubular excretory mass” Is 77 S ± 12.9 mg, per minute. 

To determine effective tenai plasma flow, a sterile solu- 
tion of sodium p-aminohippurate is injected intravenously in & 
volume sufficient to produce approxtaately 2 mg. of 0 -aminohfp- 
purate per lOO cc of blood pbsma At this plasma level all ^ 
/»-amfrtohippura(e jn the blood that passes through the itormai kid- 
ney js removed and appears in the unne. The urine formed during 
a definite but short period is coJJected, and the average amount of 
^i-aminohippurate eliminated is calculaled in milligrams per minute. 
This value divided by the ^-sroinohippurate content of the plasma 
in milligrams per cubic centimeter is equivalent to the number o| 
cubic centiAieters of plasma per minute that must have passeu 
through the kidneys (effective renal plasma flow). 

To determine tubular excretory mass, a sterile solution of 
p-aminohippurate is injected intravenously in a volume sucicirnc 
to "saturate” the capacity of the tubular cells to excrete 
hippurate (40 to 60 mg. per 100 CC of pfasma), aud 
p-aminohippurate content of Ifae plasma is determined lo ' 
grams per cubic centimeter. The amount e.TCre{«f fn ioe . 
determined in milligrams per minute, this 
glomerular filtration and tubular exerctroa The ,„„.h 

tion rate, uspig mannitol, a compound that is filtered only inm ? 
the glomeruli, is determined fn cubic ceutiroeteis per mmulc i 
the monograph on mannitol). From the glomerular , , 

and the p-anunohippurate content per cubic centimeter o P \ 

IS calculated the amount of p-aminohippurate that 

through the glomeruli in 1 minute {cc/min, X 

the total number of milligrams excreted in the unne per m 
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minus the amount Gitcred throuBh the filomenih per minute cqaaJs 
the amount oJ f'-aminohjppurate m mtibgrams per minute erereted 
by the tubules (tubular excretory mass). 

Sk«p &, Doujie, DivisJon or Mcsck Co , Isc. 

Selv/'on SodiviTt Ptrs-Am>i>oiuppurat»i 10 and 5D cc. ampu's A 
solution containiog OJ gm ol sodium ^-anwnohippurate in eaA 
cubic centimeter. 

Wafer-Insoluble Organic Iodine Compounds for 
Roentgenography 

Water-insoluble organic todine compounds are admiaistercd 
orall) for the radiographic dagnosis of gall bladder disease or 
injetttd into such bsdy cavitie^ as the bronchial tree, spinal canal, 
fallopian tubes and the common bite duct for the radiographic 
diagnosis of bronchiectasis and pulmoruty neoplasm, spinal cord 
tumors, occlusion of the fallopian tubes and stones in the bite 
ducts Various segeuble oils may be used, animal oils cause loal 
irnution According to the method of lodinatton, the oil may con- 
tarn iodine alone, or iodine and ebtonne ("chJoilodiard wJ#”> 
Thf.*« tneihcds do not differ essentially 
Watcc-tnsQluble organic iodine compounds are quite nsod For 
tnjeclioos into cavities they may be rendered Ins stscuI by the 
sddilfon of ethyf olcate, they may be rendered water miscible by 
emulsification 

Al the injection of fodued oils is essentaJly a surgicaJ proce- 
dure. introducing a foreign and posnWy Irritant body that invoKei 
mote or less nst, the piesuinptne adsantsges should be neighed 
against the rcUtue adsantages and disadsaniages «{ other meas- 
ures The following cauticru should be ripccialiy borne in mind: 
ttls that hate aged and darkened bejond their oHgina} color 
nesrr should be used Subarachnoid injections should be axolded, 
at least until all other means of diagnosis have been exhausted 
intratracheal ard intrapleural mjectsom should be avoided in 
tuberculosis of the rnpitaiory organs and also when rntrictlon 
of resjiiratory area would be conirafitdieated The injection pm- 
•ure should be eoncrotled carelull), so as not to lacerate the tbsues 
Iniss-uttnnc injrrtiofti shpuJd be made only under fiuorojcopic 
obwrvatious Icdired cH should not be used for renal p>flography, 
rxcrpi in the form ol emubion, and the injection ihould be 
-lopped if pain h fell intravascular injections of halogcnattd cih 
involvr entain dangers, but several water-soluble compounds 
ha»e been u*«f tmSrh wrihnut serwu* »ld* eSecfi and with much 
molt Mii'l»<tot> results 

When the so-callrd per nasal method of Injecting the oil Into 
the larjns i* «mpjn>isj, (be ri-k ol intoxication from the local anci- 
ihflic rtquiml tor ihU piocatiure is enhanced greatly as the 
4!i*orpll* e surface Is fnereased 

CHtORlODIZED 0!t.-~lodo<Mo»^ fStaaix) ^-Oitorinatrd and 
KHfianf peanui oil A product formed by the cfiemleal additkn of 
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Iodine monochloride to peanut oH. It contains 26.5 to 28.5 per cent 
of iodine in organic combination. 

Phytkal frepertiVi,— Chloriodieed oil is a pale yellow, viscous, 
oily liquid with a faint, bland taste. It is practically insoluble la 
water, slightly soluble in alcohol and freely soluble in benzene, 
chloroform and ether. 

Aeflont and tisei.—Sce the gcneraJ ffatement on water-insolnbk 
oiganic iodine compounds for roentgenography. 

IJoiage.-— The dose varies with the capacity of the structure to 
be examined It ranges from I or 2 cc for small sinuses and 
fistulas to 20 cc. in the paranasal sinuses and hronebtai tract. 

G. D. SiARtE !c Co. 

lodochlofol; 20 cc. bottles A halogcnated (chloriodized) peanut 
oil containing about 27 per cent Iodine and 2.5 per cent chlorine in 
organic combination. 

(J S irjilcmarL 5I9.rO] 

lOOOALPHiONIC AaD.U.S.P. — (ScaER»c).~/?-(4- 
Hjdroxy-2,6-dti?dophenyl)*ff-phenylpropionie acid. — ■ "Icdoalphi- 
onic Acid, dried over sulfuric acid for 4 hours, contains an amount 
of iodine cquivaient to not iess than 98 per cent and not more than 
10? per cent of CtjHisIsOa” t/JJ*. The structural formula of 
lodoalpbionlc acid may be represented as follows: 



Pfiytitaf Properties.— fodcalphwnfc acid occurs as white crystals 
or as a white or faintSy yellowtsli powder, having a faint, charac- 
teristic odor and taste. It is stable in air but is shghtiy discolorw 
on prolonged e,xpcsure to light. Insolubie in water, it is readily 
soluble in alcohol and ether and shghtiy soluble in benzene and 
chloroform. It is soJubl; in both all^li carbonate and bydrotide 
solutions. 

Aefiont and ttses.— -lodoalphionic acid is used as a raeiam for 
cholecystography. If causes less nausea, vomiting and diarrhw than 
letraiodophenoJphthalein. The drug is excreted primarily through 
the Udneys. See also the general statement on water-insoluble 
organic iedine compounds for roentgenography. 

- — r>-. -’•'•-ugh more may 

lasses of water 
noon. Nothing 
■ nation is com- 
pleted the next morning. 

SCHERI.VC CORPOBATIO.V 
Tablets Prlodax: OJ Gat. 

U. S. patent 2,34SJ84. U. S trademark 393.327. 
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f 1 ^ unknown, proportions. It 

contains not less than 9S per cent of CioH-glOa" [/SJ>. The 
*' structural formuli 

may be represented as follows: 


9 ^' J> 


Physical Propcrfiet-~lQpht:T\dylale is a colorless to pale yellow, 
odorless, viscous liquid The color darkens on long exposure to air. 
It is freely soluble m alcohol, benzene, chloroform arid ether and 
very slightly soluble in water 

Acfioffj ond Uses . — lopbendylaie is an absorbable iodized fatty 
acid compound of loiv viscosity designed especially for myelogra- 
phy. It is particularly useful for study of the lumbar region. Intra- 
pentoneal or oral administration in tower animals is moderately 
toxic, but no to.Tic phenomena have been observed svith massive 
doses injected intrathecally in higher animals It is absorbed from 
the peritoneal cavity of experimental animals in about 6 weeks 
and from the subarachnoid space of dogs in about 15 months In 
liumans, intrathecal injection of 7 to 5 cc. is well tolerated eiYO 
when the agent is left in the spina) canal When the bulk of the 
injected material is removed, the remainder usually is absorbed 
within 2 months. When none is removed, absorption proceeds at a 
variable rate depending on conditions within the spinal canal, some* 
times requiring several years. 

The incidence and seventy of side effects MlowiBg rayehgTaptiy 
with aspiration of iophendylate is only slightly greater than with 
ordinary lumbar puncture. In lO to 30 per cent of patients there 
may be backache and transient elevation in temperature. The 
agent should not be employed when lumbar puncture is contra- 
indicated, and to avoid subdural and extra-arachnoid ettravasa- 
tjon it should not be used within 10 days of a previous lumbar 
puncture. 


Iophendylate also js employed in emulsified aquecus form as a 
m:dium for roentgenographic vjsuahzation of the biliaiy WM, 
sinus and fistulous tracts, ducts and certain body caviPes 
emulsion has some advantage over radiopaque oi/s because oi j“ 
ability to adhere to mucous membranes, its iow viscosity and su * 
face tension and its miscibility with tissue fluids Since it has 
been found satisfactory for bronchography, it is not 
lor that purpose For choJangiograpiiy, si is injected tUnei two ^ 
a T-tubc placed in the common bde duct following surgery 
through a catheter inserted into the cystic duct fo permit vuua 
tion at the time of operation For visualizalion of 
ducts or cavities, injection is made through a syringe neeol 
catheter of appropriate sire, depending upon the structure m 
e-vamined It is not necessary to remove the in 

or fluking except in enlarged cavities. Retention of the emulsi 
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enlargtd ca\itifs may interfere with subsequent examinations The 
emulsion should not be used mlraxenously 

Dofogt . — For myelography, topbendylate, In undiluted form, is 
injected infralhccally by lumbar puncture technic; the 2 to 5 cc 
dose usually is injected between the third and fourth lumbar srg' 
ments Care should be exercised to ascertain that the needle point 
is in the subarachnoid space The injection should be made slowly 
to detect unusual resistance from obstruction The needle with 
adapter is leit in place donuK myelography to implement removal 
of the agent when the examination is completed The agent is re- 
moved by aspiration in conjunction mitb fluoroicopic visuaiuation. 

For preoperatise and postoperative cholangiography or for 
visualization of sinus tracts, ri<tulas, ducts and cavities, a 50 per 
cent emulsion of iophtndjiatt is injeeted In cholangiography, the 


ride solution may be required lo reroose clots, mucus and foreign 
material prior lo injection of the emulsion It is not necessary to 
hll large catUies completely, but rotation of (he patient may be 
necessary to reach all surfaces of the structure 

LATAYETtt PllARSlSCAl !*«C. 

3 cc ampuls An undiluted liquid, Jophendylate, 
eonlaining 30 5 per cent lodme in organic combmatioft. 

EmuUlan Panfepaqu* S0% V/V* 10 cc ampuls. An emulsion con« 
tainmg Oi cc of iophendytate (n each cubic centimeter. 

If S paieni 3,]ia,2ai. U S l»d«a»rh 401.476 


W«fcr*Sotob!o Organic fodina Compoundi 
for Roentgenography 

Unlike the water -insoluble compounds, the water-soluble com- 
pounds may be injected into the veins for excretory urography, 
angiocardiography or cholangiography, or into the arteries for 
nephrograms or arteriograms Some of them are tuilib'e abo for 
injection into (he ureters for retrograde pjrlogrami or into the 
Lilury ducts lor cholangiography The compounds also may be 
used for senograms in the study oi vancose veins 

Saiulactorj- roenigcnograms of the urinary tract may be secured 
by the Intravenous injection of nontotic soluble iodine compoundi 
that ate rapidly excreted In the urine Several organic compound! 
■ re notv available for this purpose and for ureteral retrograde 
pyelography Sodium iodide. In the necessary dose, is loo toxic for 
tnttavenous Injection. 

lor intravenous urography, no Colds should be given lo the 
pjiirnt for several heuis tu<uaO) from midnight) prior to eiaml- 
ration Krvtriction of CukSs permits greater concentration of the 
drug The gaitrodstestisal tract should be cleared of gas and re* 
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lajned materials by enemas and laxatives, preferably with castor 
oil. If the history of allerpy gives any reason to suspect that a 
reaction may occur, a small initial dose may be given first. In any 
event, epinephrine hydtochlonde l:i,COO always should be avail- 
able when the injection is made. The excretory urogram should be 
made by persons e.epersencrd with thb method and during the 
entire procedure the patient should be watched for unlowaid reac- 
tions Ocular, oral and inlradermal tests to delect sensitKity to 
Intravenously administered iodine compounds are not reliable since 
reactions are more often due to a direct vascular effect. The 
mrdium should be given slovvly, with a pause after i or 2 tc. is 
injected to note reaction. Care should be exercised to ensure that 
alt the solution is Injected into the vein. Some clinicians apply 
pressure on the bladder region, releasing it immedbtely before the 
first exposure and renewing it until iht nett. Ordinarily, the first 
film is exposed about tO minutes after injection and two subse- 
quent pictures are taken at intervals of 15 or 20 minutes. A safe 
routine is to take roentgenograms 5, iS and 45 minutes after injec- 
tion of the drug When renal function Is impaired, the interval is 
proportionately longer Side effects that may be encountened in- 
clude flushing of the face and neck, urncaria. fall in blood pressure, 
diarrhea, gcneralued itching and weakness, nausea, vomitin?. 
iacrimation, salivation, edema of the glottis, bouts of cougbrng. 
"tight feeling” or choking sensation and cyanosis. These symptoms 
usually disappear over vaomc periods of lime, but falalitlts have 
occurred. 

The intravenous use of these drugs Is contraindicated in patients 
with severe liver disorders, nephntis and severe uremia, and it 
should be used with caution in cases of active tuberculosis and of 
hyperthyroidism Oral use of these compounds is conltaindicated in 
acute disorders Of the gaslro-intestiital tract Excretory urography 
should not be used routinely in all patients Satisfactory urograms 
arc obtained rarely when the matimum specific gravity of urme 
Is 1 01 Further, this method may have to be checked with 
grade pyelography, and cither or both methods closely corrected 
with the clinical findings Injection of the medium into the kidney 
pelvis is gauged most accurately by using a manometer, buf 
default of this instrument, gravity or a syringe may be empioyeu 
with care far retrograde pyelography Because of reflex splanchnic 
stimulation, anuria has occurred, especially after bilateral 
nation Excretory urography or retrograde pyelography may oe 
repealed after an adequate interval 


IODOPYRACET compound.— OJ odiad Compound ('VrstHRO^ 
SnAR-vs).— A mixture of the 2,2MmiRodiethanol (commonly cafi 
diethanolamine) salt of J,5-diiodo-4-ovo-l{4H)-pyridine3c«tic acw 
and the dicthyiamine salt of 34-diiodo-4-oxo-l(4H)pyndme5«uc 
acid lodopyracet compound is prepared by neutralizing 
4.oxo-l-{4H)-pyndineacetic acid in water wj^ 
titles of diethanolamine and dicthylamme. The salts , , 

soluble in water and are not isolated Their structural 
may be represented as follows: 
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2^-lR)incidirt>unol dh 
«{ J,S^>i<irfo-4-vxo' 
l(4H) j>]riiiliR«acrtlc 





ihriitrUmwe dtcof 
J , J • C^< ^IXO- 

H4ll) pyttiincicetie 
itii 


lor vu>ujtu4uuii <i> luc viuui) itiuj* 


Inconipklf or absent shadosM ia the same as «hen iodop>-rarc( 
ii rnip)o)e<I 

See also the eenerai statement on nat<r-«o)uble organic iodine 
tompoundi for roentg«ftosr3ph>. 

OoMe*.— (or excretion uropraphy, fodvpyractt compound is 
admsnjMered Intrasenously Jn sterile aqueous solution, the amape 
dose for adults bems iO ct. lodopyracel compound In the u*uil 
jO per cent solution may be employed \»>ihoui dilution for retro* 
{Trade pje/osrapllj For ewnomy, howcwr. more ddlute fofuthar 
cuiloHianIj' are used When diluted »Uh li a. of itertle distilled 
water, a solution of S cc of lodopyracel compound >leWj ?0 cc. 
ol ;0 per cent conrentration Odution of 5 cc of iodopi racet com- 
pound solution Hilh IS cc of sterile distilled Hater rfmat contrn* 
(radon 12 5 per crnil pnes satufaetory pyeloprams, tbb diiutlon 
js emplcjfd iijth excellent results in thin ^opJe The tofume 
of fluid ecnerally required for retrograde mmination In aduita 
is 20 cc. 

VVc»THao>'STtAajrj, Jwc. 

Conspouird Solwtion Oiodraif: 70 cc. srapub. 
t' i> traUrmirk ri2,4fl 

IOOO?y>UCITCONCCNTRATCO,-0;cdfai»C«f.e.«P*f*d(WiN. 
TJi»or-Srr«».vs) —Trepand by neutralalnp j,5-diiodo-4^i{>.I 
(tUl-pjC''''-'****'' »'•'* *" *s'*» i- > — *•<- •{. - 

ol dirtha • ■ • «. ■ 1 1 s • ■ ■ i 

fsofafed '!” < I • . r - I, ,* ' • 

duodo'4- ,4 . I • ■ ' ' |» Vr • !• , . 

IoHohs 
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Cfw:-o‘ iJ'k»«h,oh1, 

.- 0 -. 

s 

Phyt'ical hoptrUet — lodopyracet concentrated is a stable, color- 
less or slightly yellowish liquid that may be partially solidified at 
room temperature It sometimes forms supersaturated solutions. 
The pH IS between 7 1 and 7 4. 

Aetiont end Uiti, — lodopyracet concentrated is employed as a 
solution in a special diagnostic procedure for visuatication of die 
heart, the ascending and descending aorta and branches, the supe- 
rior vena cava, the pulmonary artery and branches, the coronary 
arteries and other structures of the heart and rnediastinum. It has 
been used also for cholangiography by injection of a solution into 
the common bile duct. The technic in using this agent is con- 
plicated and requires accurate timing and teamwork betueen 
physician, patient and roentgenoiogisl The method consists in 
injecting the substance into (he blood and taking roentgenograms 
simultaneously with the concentration of the opaque mate^l in 
the cardiopulmonary system A preliminary x-ray eTaminalion d 
the chest is necessary to obtain data for roentgenography* For 
accuracy it may be necessary to determine the circulation raUot 
the blood. Preliminary tests for renal function and sensitmty 
should be performed To decrease Incidence o( nausea and vomit* 

I— .tv, «. ,1.-. lA u, — T> j*.-.'-- a barbiturate 

. en there is a possi- 

ure. 

. g, sense of intense 

warmth, sweating, pallor, hypotemion, transient pain at the silt ot 
injection, headache, fever, chills and cyanosis pelayed reactions 


ripnftd. 


intravenously only in cases that present dtgieuH diagnostic prot> ■ 
Oosttge. — The amount varies according to the duineter ® , 
chest, the sire of existent pultnonaty congestion and body weiga • 
For cardiopulmonary visualization 40 to 45 cc of a 
be injected intravenously. tVhen visualization of 
circulation is desired. 30 to 35 cc, may be sufficient. It the 
venous inj’ection must be repeated, IS minutes should , 

tween iniections. The duration of injection should be itom 
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2 seconds Injection oI the material into the tissue outside the vein 
causes irritation. If co'stals are present, warm solution to body 
temperature before using. 

WiNTiiROP-SitAJufS, Inc 

Coneentretad Solution Diodrait 70% W/V: 20 and 50 cc. ampuls 
An aqueous solution containing 70 per cent of the diethanolamine 
salt of 3,5-diiodo-4*oxo-l(4H)‘p}ridincacetic acid. 

SODIUM ACETRI20ATE.— SODIUM ACETRIZOATE INJEC- 
TIOX-U£ r — Urolon Sodium (Mallinckroot) — Sodium 3-acetyl- 
amino-2,4|6-triiodobentoate — “Sodium Acetnzoate Injection is the 
sterile solution of aeetrizoic acid m water for injection prepared 
with (he aid of sodium hydronde It contains not less than 95 
per cent and not more than lOS per cent of the labeled amount 
of sodium acetriroate (CoHjlaNNiOj) 

“Sodium Acetriroate Injection ma> contain not more than 0012 
per cent of monocateium elbylenediamine teira-acetate as a stabi> 
luer, and not more than 0 OtS per cent of sodium bipho<phate as a 
buffer " USJ‘ The sail is not isolated from the solution The struc- 
tural formula of sodium acetriroate may be represmted as follows. 



fAy$i'eaf freperfiei —The solutions arc dear and practically color. 
U-.! The pH is between 7 0 and 7 4 
Ad<o«i end (/t«i —Sodium acetriroate is employed as a contrast 
medium for iniracrnous leecreton) urography, retrograde (trans- 
urrt'ral) pyelography, intrasenmis nephrography and anciocanliog. 
raphy. tramlumbar arteriography and intraductal eholangiographi. 
It should be u*rd onis in these proerdures until satisfactory technic 
has been de'eloped for the si»uj||/jtu>n of other sinicturcs Al- 
though It contains a greairr amount of iodine than cfo other 
limiUr agents, studies thus far indirate that it fs K-«i toxic 

S-e al-o the general itatrment on water-soluble organic Iodine 
com{>oundi for roentgenography 
Oeioge— lor intravenous urography, 25 ec of a JO rent 
votulinn IS considered adequate for adults and children over 
4 years of »ge Where greater drn'ity is drsirni. 75 cc of the 
TO j>er rent solution l» rcsi’mniei*dr*l, anil tor chiklren under 4 
years ol age a dov^ of ‘00 WZ of sodium acrtriroale per lllogram 
ol txKis Wright u'ualls I* rmfd.*vn| faUsut 0 7 ec «if soiium acriri- 
roatc per kili-gram vf U'dv wrishiy In any ca*e. the total lime 
fur Injeition shculcf no{ («■ fr** tf-jti lO monift and nied rot K 
more than i mlnule Injestlon should te diseontinm-*! himnJiatily 
n the presence ol alarming svmfitomt In contrast to tJie indtuc- 
tlani in the general statement oa water-aolutle organic iodine 
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compounds, the best results are obtained by making exposures at 
5, 10 and 15 minutes after the injection. 

For retrograde pyelography the dilute solution employed- may 
contain 30 per cent or less of sodium acetrizoate, depending on 
the degree of contrast desir^. Bilateral ureteral injection usually is 


For translumbar arteriography in adults and children 12 3ears 
of age or over, 10 to 15 cc of a 70 per cent solution is sufficient 
In children under 12 years of age, a dose proportionate to age is 
used. 

For angiocardiography and nephrography in adults and in chil- 
dren 12 years of age or over, 40 to 50 cc. of a 70 per cent soludon 
is adequate. For children under 12 years of age, a dose propor- 
tionate to age is given For infants and small children, a dose oi 
1 cc. of the 70 per cent sofut/on per kifogram of body weight is 
employed. 

For intraductal cholangiography, gradual injection through a 
catheter of 20 to 40 cc of a 30 per cent solution (5 cc. at a time) 
usually is adequate for visualization of stones either during or 
following gallbladder surgery; 10 to 20 cc. of a 70 per cent solu- 
tion may be used if denser shadows are desired. 

MAttWCKSOOT CltEMlCAL WoRKS 

5eiufien t/reion 5«dium 30%: 25 cc. ampuls and 25 cc. vials. A 
solution containing 03 Gen. of sodium acetrizoate In each cubic 
centimeter. Stabilized with 005 mg. of calcium ethylenediamme- 
tetraacetate and buffered with about 012 mg. oi sodium Diphos- 
phate in each cubic centimeter. 

Solution Urolon Sodium 70%: 25 cc. ampuls and 50 'isls 
A solution containing 0 7 Gm. of sodium acetrizoate in each cubic 
centimeter. Stabilized with 0 12 mg of calcium ethylenediarame- 
fetraacetafe and buffered M'lfh about 0.12 mg. of sodium oiphps- 
phate in each cubic centimeter. 

17. S. patent 2,611.736. 17. S tradenaric 519,932. 
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Diuretics 


Diuretics are employed to promote the excretion o! water and 
sodium chloride t^t have acnifliulated in excess in the inter' 
sdtia! tissues or serous cavities Such accumuhtions are assoehted 
chiefly with aflections ol the heart, kidno's or hver. The diuretic 
agents cunently available have their greatest usefulness in the 
adiURCtive treatment of congestive heart failure and portal 
cirrhosis of the liver Their eflecllveness is varuble In nephrotic 
edema or the edema associated with chronic nephritu of the 
glomerubi or vascular type They are virtually ineCrctive and 
even may be harmful in the treatment of acute nephritis. In all 
cases in which the edema is attnbuuble to renal disease, diuretic 
agents must be used autiously, particulariy nhen there is fiitrosm 
retentioR 

The o^anic mercurials are the most powerful diuretics now 
available neir effectiveness u increased and the disagreeable 
side effects are reduced when they’ are combined with theophylline 
or sodium ihioglycoIUte For this reason, the reercuriaU that are 
not thus combined have largely dropped out oi use 

The once popular ssnthine derivatives when used alone are 
lelaUvely weak and unpredictable diuretKs. Now they rarely are 
employed primarily for their diuretic effect, eitrpt when use of 
mercurials is contraindicated or when it b drsirable to give a 
diuretic orally. 

Both the mercurials and the xanthines act upon the kidney tu* 


(ration ol cation exchange resins to reduce the absorption oi 
sodium from the gaitro-intrstina) tract ant} the administration of 
add'produdng ulu. such as ammonium chloride, to promote 
sodium eicrrtlon b> (he kidney Sodium depletion aUo may be 
accompluhtd by admlnlsteriog salt-free fluids either by mouth 
or parenteral!), (hough tfarK measum must be uwd cautiously 
to avoid overtaading (be ciroibfioa. When sodium stores have 
been itduced ty oihrr measures, ra{dd or prolonged diuresis 
from repeated intections of mercutUh may unduly deplete (he 
body oi sodium and cau'e the condnion deserlled as low salt 
syndrome 

Urea, which h still employed occadonally for Its diuretic rfftcl, 
has an esirrmrJy dmareraWe taste and nay oave gastro-intrstinal 
dutuibances. It b a less retubie agent l^n (be rnerturUls, but 
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It may have adjunctive usefulness provided the excretory function 
01 the kidneys is not impaired. 

When edenja is attributable to hypoalbumfnemia, diurtsb may 
be obtained by intravenous Injections of normal human serum 
aloumin (salt.poorj. 


MERCURY COMPOUNDS 

The principal mercurial diuretics arc similar in structure. Hiey 
are primarily mcthoty-rotrcurlpropyl derivatives of orcanic adds; 
frequently the amide derivatis'cs of dibasic acids. Mercumatifi'a 
ddlers sJiffhtly In that it is a monobasic acid and its mercuraled 
aiiyi proup is attached directly to a rarbon atom rather tBn (o 
a nitrogen atom. The toea) irritant action of tfieie compounds is 
diminished and (he diuretic efficiency increased by the addition 
of theophylline or sodium thiogljcolbfe. At present most mercury 
diuretics are avalbbie m combuution with rftcophyib'ne. Aad- 
producing diuretics, such as ammonium chloride, administered 
orally prior to injeeuon ol the mercurials, increase the diuretic 
effect of the iatter. 

Mercurial diuretia are proposed for use in cardiae edems, 
nephrotic edema, ascites of hver disease and In carefully selected 
cases of subacute and chronic nephritis complicated by cardiac 
edetna. The diurcsb frorn the mercuriais eliminates not only 
but also sodium, and thus decreases (he body’s capacity to retain 
fluid. In cardiac disease the diuresis may rtUevt symptoms soeh « 
dyspnea even though manifest edema is not present. 

Mercurials are contraindicated m acute nephritis and should « 
used ivith caution in chronic kidney disease. Since mercury fivo 
rise in sensitive patients (o side effects such as stomatitis, gastnc 
disturbances, vertigo, febrile reactions and cutaneous eruptions, 
initial tests and careful regulation of dosage are susswted whru 
mercury diuretics are used. However, some patient may bes®sJ- 
tivc to one mercunzU yet tolerate another satisfs torily. Sudam 
f^ataiifies have been reported Mhwing the use oi mercuTaf diu* 
reties injected intravenously and, although these nishsps are rar*' 
caution should be exercised. Since the evidence indicates that vtn* 
tricular arrhythmia is (be mechanism of these fatalities, 
precautions ^ould be taken with patients who already are^w 
to be affected by such arrhythmia, for example, patients ttitn i«' 
quent wntricuiac extrasystales, heavily disitaheed patients an 
those with recent myoardiaJ infaitrtlon. . . 


body iveight. In the absence of a diuretic response, teiAdim 

" s where sodium cbioTOe 


tions arc contraindicated. Esped^y fti cases w«v.w --- . 

is restricted fn the diet, prefonged diuresis from repeated injKu 
of mercurials may unduly deplete the body of sodium _ 

cvmnrnrn$ of tveakncss. cofljose. bvoofension, hemoconcenttai 
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and azotemia These symptoms can be ane\iated promplly by 
administration o( sodium aalts. Faiturc ol mercurials to pr^uce 
diuresis may be due to salt depletion 

Man> of these diuretics are effectne and relathely safe when 
administered by inttamuscuUr injection; some may be gi\«n 
subcutaneousiy 

The mercartal diuretics may be gis'en draJJy in tablet form 
Howes ff, oral use can si^pUnt injecttons in only 4 very small 
percenlacc of eases smee this method is much Jess effective in pro- 
duang diuresis and maj cause symptoms of Rastro'intestinal 
irriUiion In some cases the nece'sit> of fretjuent injection can be 
diminished bv oral medication These drues at'o can be pvrri as 
rectal suppositories, but the eflrct produced is mild and the 
diuresis usuitlj suRicient to control only the milder cases Rectal 
irritation sufficient to make other methods of administration prefer- 
able ncctirj fairly ftequenlly 

CHLORMSROORIN »N«ol>ydrm (Lsicutot) — J3«{CWon>mer. 
cuTi)-2*methoT)Pfop)llutca'~The structural formula of cblor- 
nerodnn may be represented as follows 

C*'Mj-cm,Ch-Cm,nm-C-Nh, 

fhytiiot Prepediei — Chlortnerodrin Is a whit?, odorlcM powder 
with a bitter, metallie taste It is \eo' soluble in sodium hydroside 
TS and very stixhily <oiub)e in chloroform The amounts that 
dissolve in the fotlowme solvents to form ICO tt of solution are 
0 56 Cm in alcohol. I t Cm in methyl alcohol and t I Cm in 
water Chlormerodrin ts stable to light and air The pU of a 
0$ jvef cent solution w aj lo So 
Aif‘On Old UiM — Chlormetcxlrtn iv more effective orallv than 
firtviousl) introduced mcrcurut diuretics that can be adminuttretl 
tiv this route Thus, it is Hvrfuf for oral, mercurial, diuretic therapy 
in the manasement of wumnz caiduc and nephrotic edema, 
avcitrs of fixer divease and in carefully selected cavei of subacute 
and chronic ncphriiix Chlormerwlrm may luppfant the nertl for 
injeetion therapy in xomc pstimts, but in others parenteral treat- 
mrni may be rnjuifnl to rtfdace or sopplement oral medication 
Oe$«s» VhhumeriMinn n admwi'rrzni ©rally The asttigt 
daitv diwe lor ailultv fanices leom IJJ me terjuivaleni to 10 mg 
of mcrcurvi to 7t2 me 140 mt of mernio), drpenftinR upon 
the weniv of nlrma or circsiUlots failure The dovaee for 
ihilifrcB I* «(iiu*te«l in projmtlion to bwly weicht Rrduclinn ©f 
dovicr 01 withdrawal »l meiiicatfon may W necessary to eliminate 
side effecli 

l.aarviM I-aaoasToana, Ixc 

T«hl«ti NaohjrdriPt f^ch laMrt contains f?J me of chtorniero- 
•bin (rr;uivatrnt lo 10 me of nsertvn) 
l S lauit .’.sjl.ss; t ^ l«a4rau(4 S4S.SS) 
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, WERAUURlDg SODIUM. — MERALLURIDE EJECTION'- 
U.S P— WtfcgKytJrJn Seclium (OKESroc) .—Sodium I-(J’.h>iiroi>. 
mcrcurl.2 •mcihoxypropyO-j.sucrinylurta and theophylline— M«- 
ralluridc Sodium Injccllon — “McraHoridc Infection b a sterile 
‘oluilon of meraliundc in water tor infectton made by the addhion 
oi ju't sufficient sodium hydroTiidc solution to rllcct solution of the 
mcrallurMc An addition.tl amount of iheophylHne may be added 
aho It contains not levs than 94 per cent and not more than 106 
l>fr cent of the lahcletl amounts of the mercuri compound (CsHis* 
MbNuOo) and of theophylline (CTHfcX»0-j.njO) " USr. The 
structural formula of meraliunde sr^ium may be represented as 
iolJows. 


HO'H,* 


■Ct^ 


M, p o 



in. 


H»0 


A<ho»i oflrf Meralluride sodium solution b a memirul 

diuretic proposed for u'e (n the edema of cardloretwl dueue snd 
of nephrosts. aKttes of fiver diseiue and other conditions in which 
a mercurial diuretic u Indicated. 

It w well tolerated systemtcally and, when triven intramuseubw 
seldom causes pain at the site of snjection It ts absorbed mpioly 
follow Ins intramuscular injection It is administered also by fntM* 
venous injection The drue aUo b effective when administered by 
subcutaneous injection, alihouph painful local reacUoni have bem 
noted in some patients 

For contraindications and caulioru, sec the general statement on 
mercury compounds 

Doseje. — DepcndinK on the condition of the patient and route 
and frcrjucncy of administration, the dose of merallunde sodiuio 
(in a solution coniaininc Oli Cm of meralluridc sodium 
10 mjt of theophylline per cubic centimeter) varies from * 

In view of accasionat cases of idiosyncrasy to rnefcurbb, the 
dose should be 0 5 cc or less Sul^etiuent injections may be gi' 
twice Sleekly as indicated by the condition of the patient. 


Laccsioe Laborstorics, Ikc 
Solution Mtrcuhydrin Sodium: 1 and i CC ampuls 
viala A solution containing 0 IJ Cm of merailuride s^um 
atent to 39 mg of mercury) and 10 mg of «««s theophyiime « 
each cubic centimeter The 10 cc. saab art pr^erv^ wdh 
cent mcthyjparabcn and 002 per cent propylparaben. 

U S t’Alcm 3.20«,9I1 I' S lra<tf*BArlc S06,7i6. 
MERCAPTOMERIN SODIUM. STERflE-U.S.P.— Tbfo"*''" 

(WvETH) —Disodium N^{3-{carbosyinethy?mercaplome«uri> ^ 

melhotypropyll-a-camphoramatc — J^tenJe than 

diutn. dried in vacuum at SO* for 18 S2"«'”*ulv\’9»OiiS’’ 

95 per cent and not more than 105 per cent of CioHsjHg- * 
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VS.P. The slructural formula of sterile mercaptomerifl sodium miy 
be represented as follows. 




-0N« 


PiyjJtff} ftop*Hitf — Stenie mercaploinerin sodium is a h>Rio- 
‘copic, white solid It u freely soluble In water, soluble fn alcohol, 
very shshtly soluble in ether and practicaiiy insoluble in benzene 
and chloroform 

Aefiom end l/>»i~Sl»>le mercaptomenn sodium Is an effective 
mrrrunal diuretic that produces much less local irntatlon on injec- 
tion than other orpanomrrcunal compounds used for this purpose. 
It IS levs (oeic to the heart than the previously emp}o>ed mercurial 
diuretics and shares the other actions of these compounds, 
cludme. the potcntul lovie effects of mercury Prehminaiy addtfica- 
iron of the urme aim sometimes enhances its diuretic effect- See 
the general statement on meroiry compounds. 

Sterile mereaptomerin sodium is contraindicated In advanced 
chronic nephritis and acute renal disease Care must be taken in 
rts with drastic smlium chlondc ccttrictKWV to avoid salt deple- 
tion from copious diuresis 

Deio 9 e.-~-StenIe rr.ercaptomerin sodium is administered by sub- 
cutaneous injection m the form oi a sotuuon. readily prepared from 
the dry form of the drus. in • ronceotration of about 0 13 Cm. per 
cubic centimeter of sterile water (jy per cent) Each cubic centi- 
meter ol this solution contains OU Gm of sterile metcaptomerm 
sodium, njuUalenl to 43 mK of mercuo* 


ang 1 .M... s.,uuawai ».tas s-cirtme emaculfon may male inua 
muvcuUr injection preferabte 


Tbf liDUi, ol lh< IJ pc, nnt , OJ lo J ct 

Ttt U >,»«„, to 

to 'S '‘“"■'"I «” ‘POTtor.™ 0 


WrriH Laroecroeiu. Ivc. 

fooodtr S»d,u>n, t 4 ani) 4 J Hm iJ.i. tw 

w ith JO an-l 30 ec. of Mer.le w*t«" “P 

Onn |i obumrvf. each eubw centiiii».|« «l I k- J.* ^ 

ol lUto, r.toto|io»,„,„ toi,u„ ^ 
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Suppofitariex Thiomotin Soiiitmi OS Cm. of sterile mercapto- 
merin sodium (cquivaient to 0.17 Gm. of mercury). 

V, S Irademart; 4dd,0S6. 

MERCUMATILIN. •‘•Cumerfiii’n (EKDO).~8-(2'-MctI\OTy-3‘«hy- 
droxymercuripropyDcoumarinO-carhojfylic acid (mercumailyfic 
acid) and theophylline. — Mercumatiiin consists of mcrcumalijlic 
add (the mcrcuri compound CuHnKgOc, mol, svt. 4?886) and 
of theophyIIine-U.S.P. in approximately molecular proportions. Tit 
structural formula of mercumalilin may be represent^ as foUoH’s: 



Aeh'ojtt and Viet. — ^fercumat^in is used as a diorelic for (ie 
same purposes as other orally effective Biercury'fheophyJIine com- 
pounds. It should be employed chiefly as an adjunct to parenteral 
Injection of the sodium salt See the general statement on mercury 
compounds and the monograph on mercumatiNn sodJum. 

Dorope.—The average dally dose for adults is 67 to 134 lOff 
Some patients may require 200 to 2?0 mg daily to reduce tie 
frequency of injections (administered as the sodium sait) needed 
to maintain an edema-free state. 

Endo PsQDvcts, Inc, 

Teblets Cwmertilini 67 mg Each (ablet contains 67 mg- 
cumatiiin (equivalent to 20 mg. of mercury). 

MERCUMATiUN SODiUM.— Cwmerriim Sodium (Enw^o- 

h 


approximately molecular proportions. It is prepared oy ‘‘“i' f 
just enough sodium hydroxide solution to mcrcumatwin to t» 
solution. The salt is not wolafed. An excess over one moie o 
theophylline may be added The structural formula of me 
matiim sodium may be represented as follows; 



I/.M.— MttcunMtilin sodium 'i' S' 

diuretic effect as other mercury-theophyihne compovnai, 
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nhich it differs slightly only in cbemica] structure. Its injection 
causes local irritation similar to that produced by the other organic 
mercurial diuretics uhich are suitable only for intramuscular or 
intravenous injection. See also general statement on mercury 
compounds 



recommended b 2 cc intramuscular!), or ! to 2 cc. intravenously, 
at bnveekly inter>'als Shorter or longer internals may be used in 
accordance with the degree of edema or dehjdration present. 
Injections should be made at diSerent sites to asold undue local 
irritation Mercumatilm sodium should be employed with the same 
precautions as other mercurial diuretics. 

Esno Paonrcis, Isc. 

Solution Cumtrfilin Sodium: 1 and 2 CC. ampuls and 10 ce. vials 
An aqueous solution containing 0132 Cm of mfrcumatilin sodium 
(equivalent to 39 mg of mercury) and II mg ol eaeess thecph>l. 
line in each cubic centimeter The 10 cc vials are prrsrn'cd with 
018 per cent raethjlparaben and 002 per cent prep)lpafab<n, 

Selulien Cum«rtilifl Sodium with Roarvl Alcohol 2%! ID cc. vials. 
An aqueous solution containing 0 U2 Cm of mercumatilm sodium 
(equivalent to 39 mg o( mercuo’) *nd 11 mg of earess theophjN 
line in each cubic centimeter 

MERCUROPMYLIINE SODIUM.— MERCUROPmXU.N'E.UiJ*. 
— Morcuiantfiia (CaatPeu-c) — **Mercuroph)Iline consists of ths 


tains not less than 94 per cent and not mote than 106 per cent of 
the labeled amount of the merniii compound and of anhjdrous 
theophylline (CiHuNiOa) " VJP The structural formula of 
mereurophylline may b; represented as foUowi. 




CH, 


/AfK'tot — MerrurophyRIne sodium occurs as a white 

cr ibrbtly ytitow, oderiess powder 11 is mcdrraiely bygrosceple 
and slowly dsrkrns on esposure So hghl Its solutions are atlahne 
to liimui paper One gram of iRcrcuropfaylhne sodium di^sohes in 
about 3 cc ol water It is soluble fn akohoi, but Insoluble In (tber 
and In mineral oib 

Aerieei Uiri.— hltmirophytUne sodam Is a potent diuretic. 
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Tt U lift (o*fc and mote active tfcan the purine-fw tnercumi 
diuretics. When theophyUine is combined with the mercuria!, 
sloughs and venous thromboses occur with less irequency and 
severity. The pntfnce of theophylline enhances the rate end com* 
pletcncss o{ absotplion, so that the drug is effective and s\«Il 
tolerated by Intramuscular as well as Intravenous administntico. 

Diuresis develops slowly foJhn'Iitg oral administration o/ mrr* 
curophyilinc and does not reach Its peak for 4S hours. The total 
diuretic response may approach that produced by intravenous In- 
jection. Rractions to orally administered mercurophylline indudt 
gastro-intestinal irntation and possible kidney damage after pro- 
longed use 

Dotage . — Solutions of mercurophylline containing O.US Cm, to 
0 US Cm per cubic centimeter, stabjliied with an excess of theo- 
phyllme, arc employed for intramuscular injection lienrjl alcohol 
occasionalSy is added to lessen the pain of inlramuscular injection 
To dticos’er intolerance to the preparation, a much smaller trial 
dose should be Injected Caution must be estreised to prevent 
leakage Into the subcutaneous tissue. 

Intravenous injection may be carried out tvitb sirniiar ropeent/i’ 
tions of the drug, but more dilate concentrations not coatawjns 
benayl alcohol arc preferred, since unpleasant side effects may 
occur with the concentrated solution. 

When Ttiaxlmum diuresis is desired in patients with massive 
edema, approximately 273 mg administered at one time wDl 
produce a response comparable to that obtained with re^atw 
injections. In severe ascs. reaccumiilatlon of the dropsfeaf »uW 
may be partly or entirely controlled with 60 to HO mg. dally; in 
milder cases with occult edema, 60 to JlO mg , three times daily 
2 or 3 successive days Is recommended. Oral dosage for jaaio* 
tenance is 100 to 300 mg. dally 


C^UfBtlL P«ARM<VC£UnCAX, CoMPArOT 
Enlsrie Costed Tablets WercuMnlhin (Sodlumj; 0.1 Cm. (equlva- 
lent to 28 mg. of mercury). 


Solution Mercuxanthln fSoA'um); 1 and 2 cc aiaptih A 5 olu 
tion containing 0 US Gm. of mcrcuTOphylline sodium (equivaiffl 
to 3S mg of mercury) In each cubic centimeter, 
t?. S recent 3,tiy,9ClJ. U. S »M<tejn«ffc 


FtLVT, Eato.v i C0MP«ffY . 

Solution MereofophylliB* (Sodium): I arid 2 
tion containing 015 Gm of mcrcurophyllme sodium {equiva 


to 4J mg. of mercury) in each cubic centimeter, 

Lincoln Laboratories, Isc. , 

Solution MoreufophylliB* (Sodipm)} 1 and 2 
tion containing 014 Gm. of meTOirophyllmc sodium (equ‘ 
to S9 mg. of mercury) in cadi cubic centimeter. 


MERCURY COMPOUNDS J»S 


PhASMA 1E\ UtAL Lahoratowu. Iv. 

Solution Moreurophydlno (Scdit>n}‘ I cc Atnput^ A $A]ution 
tonlaininc 0 14 Cm of mercuwphjttme sodium (equivalent to 
3Q ms o1 mercury) in caeh cubic cwitlmclcr 

MEReiHOmUNE PROCAJNt— Oicurin Proc*5f.* (LiUY) — 
D^h)-d^o-2-(^■-(i’-h>dro*>nlercu«-^'-roethoTJcthos>)propJlcarb- 
am>!lphenoA>3«tK acid (merelhotjHine), 2>dietb>’Uminoeth>! 
^-aminobcnaoale (procaine) and iheoph)Iline, — Mcrethox^Ume 
procaine tonsisla of a mtvturc of i ntoJ of ihc procaine salt of 
merttho*>l)inc (the mercun compound, CiaHisIIrN'Oo, mo) wt 
SO^ 92 ) and ) 4 mob of anh) drous theoph> lltne>tJ£ T. It U pre- 
pared b> tlu'oJvins mrretho\>IIine and procaine in water and then 
addins the theophvltinc U v< not isotaird front sotution. The struc- 
tural focenutas of the compounds maj b« represented as foibus 


j-O-CM,C-0-H9 ^ H,N-^"~\-C-0-CH,CH,N[CiM,), 

Q OCH,Ch,OCm, 

3(tTetb«KaiI>nc t*Meam« 


9 V 



CM, 

Tbeerhatt'oe (AolirdrDui) 


Athaat Uie« —Mecelhoxjlline procaine has the ui»e aclbns 
and u'e* a* other mtreutvaf diuretica Sec the peneraf statement en 
mertvitv vomjmund' It » o»ed to prevent or enntrol exees'Ke 
aeiumuialion of fluid in the Ibiue spaces and body rantiet as an 
ailjunri in the manasemenl of tonmtive heart figure, drrho-i- 
oj the luer wtth avrites aiwt ftejdirosis 

The loiiriiv of meretboAvlIine procamc is no cnaler than thi' 
i.l other orsanir mercutut aompoundv The proearn* tc--^ 
mmimire* the discomfort of local irritation that mat be 
t.s thr mrrrunal fnmpoviut when injected Into the r!,; 

• mh rractKins ate not efKOunJrred frrqomtJi tile 
.unit diuretics. ii »houM not l< tdfmnivtnrd* n l‘y 
M-nsilivitv to m«rcur> or ther^jIJine *cv»e 
.Urr.!,., or fOoC) 

% ...nt:»in.Jirat}on. and. f*fcau«e of ihaj ^ ^ 

.houl,) 1^ alert for possible sjjm, „f ,oet, , rnrC^^ 12^!^ 
pattcnlv As wiih anj diwretie, i{ she,std be cv^* 2-> ^ 
in Wwen pwutle h>{»fircjl:, ^J-r 

mai prrelinute obstrwwn or oS^e. 

esreesj, «o ms per 107 ce ft a"e— - — » ^ T-T^- 

aH>-jr. after admmiVtra»,-.o of *■ 
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lariy or iubcuianeously. Intrawnous administrafwn is not adrisof. 
bepusc diuretic «!!cctiveness is seldom greater and the risk o( 
deletcrjous side effects is increased pteatly. Subcutaneous mietiion 
sfioutd be deep because superficial deposit of the drug prrdispos« 
the patient to local reaction The drug Is infected as an agueoBj 
solution coniamioR 0 195 Gm of the salt per cubic cenUatiw 
This includes 0 1 Gm of the organic mercurial component (ecjuiu- 
lent to 39j rng of mercur>’J, 005 Gm of fheophyliine, sndOOli 
Gm of procaine base The initial dose should be DS cc of such 
solution to preclude a serious reaction resulting from idiosjncti^’. 
In adults, the a\-eraEC subsequent daily dosage is a single injectwn 
of 2 cc preferably in the morning, or this can be adminideffd 
two injections of 1 cc each Alternative sites of lojwticin should 
be used to reduce the possibility o£ local reactions. 


Eli Lilly &. Compavy 

Solution Dieurin Ftbeaina. 2 cc ampuls and 10 fc- vials A solu- 
tion contaming Oi Gm of mcrethoTvlIme as the procaine 
{equivalent to 595 mg of mercury) and 50 mg of thcophyKine 
in each cubic centimeter Preserved with 0 5 per cent chloechulspoi 


MtRSAiri. SODIUM AND THEOPHYUINE.-MERSALVX AN'O 
THEOPHVLLINE tN’iECTIO.V (AND TABlETSf-UiP - 
(KrsK) — Sglyrgon-Theophyiline (WisJHROP-SrtAavs) — 
bodium o-( (5 -h>dro\ymerc«n'2-melhov) propyl) catbamylipM’'* 
oxyacctate and theophylline —“Mersalvl and Theophylline 
lion IS a sicftk solution in water for m)eclion of approtimatny 
2 parts by weight of mersalyl (Ci-iHjoHgANNaOs) to ^ 
tt'cight of theophylline (CtHhN^O’ H jO) It contains not fesslM“ 
94 per cent and not more than 106 per cent of the 
of mcrsalyi (Ci.iHiaHgNNaOe) and oi theophylline {CiHsNtW:- 

“Mersalyi and Theophylline Tablets contain not less 
per cent and not more than HO per cent of the labeled 
mctsalyl (Ct.iHmHRNNaOij) and of IhcopbjUme 
HjO) ” US P The structural formulas of mersalyi sodium ana 
theophylline may be represented as foJJovcs 


e-NH-CHjCM*C-H9-OH 


11 . H,0 


Phukoi Pnpeff!e$,~MexsaSyf sodium and '5re 

occur as a white or almost white, crystallme powder. l .{{ 
odorless and have a bitter taste Thcopfiyllme is ^,,c[ 

Mersalyi sodium is someirkat dcJlQocsccnl and 
BTadu.-ill> by liehl, its solutions arc alkaline to litmus Pt^/nm 
gram of mersalyi sodium dissolves in about I cc. of water, 
of tbeophj'itine dissoJv'es m about i20 cc of water 
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Atfiont end Uftt — Mersa^) sodium and tb(oph}’lIine has bern 
dcmon'tratfd to produce le«s local reaction on rnlramu'cubr or 
intravenous injection than mer;al>f sodium alone and (o be more 
cf/ectivc. The more rapid resorption of mmabi jodium in com- 
bination with theophvllinc accelerates diuresis and. by preventins 
the deposition of mercurj. improves the local tolerance. MerMl.vI 
siMlium and iheoph>lIine is proposed as a diuretic for dropn in 
cardiac edema and in nephrosis and ascites of liver diseases 
It IS contraindicateil in acute nephritis and chronic kidney disca'C 
without edema and m intestinal inflammation with diarrhea Kor 
side effects and cautions, see peneral statement on mercurj- com- 
(Hiunds 

— The adult dose of 02 Cm of mersaM sodium and O.i 
Cm of ihrophvHine maj be inKi^ted intramuscularlj or inlra- 
venuustj E'or su<ccptibilitj, test the patient with one-half of the 
rccommemled dojc If the test do'C i> well tolerated, the rrcom- 
nienrlcd dose maj |>c mven on the followms dav fn some cases 
lilts do'c miv have to be doubled i'»r the lull effect Injcrtions u«u* 
alls arc not ctven more frenuenllv than everj t or 4 rtavs After 
relief of the dro|>«j, recurrences often can lie prcveninJ b> ocea* 
ti'inil injtcliuns One dose of alx'Ut 0 I Gm mav l>e riven in the 
nininim: alter breakfast and rrptaird in 4 to S t)a)» if rertuirnl 
\s an adiunct to parenteral medication, about 0 I Gm ms* be 
Civen oraliv even dtv for t or 2 weck>. but in such mdaners rr«l 
l<etiods of 1 Of ^ weeks should intervene between courses of treat- 
mint for children the dosare should be reduced bj one-half. 

C > Kt»w CosifAvv 

Selwlioii MertalfF) with Beniyl Aitohel 2 re arnpuls and 
10 and '0 fc viils \ solution ronlaminc 0 1 Gm of mersalvl 
•<Nlium ieduwalrnt In 40 ms of mmurv ) and 50 me oi theophvl- 
iine In each cubic ceniimifer 
S K MasscscitL Co«fA**y 

Sotutio" Mdiafy} and Theophrllm* t tc ampul* .h 

•oliiiion coniaimns 0 1 Gm mcrohl -odium irdunalcnl to 39 6 
ms menurv ) ami *0 me oi theophjHine in each cubic trnlimrirr 
U'lyfiifon-SirAaKS. l.fc 

Solwtieo S*lyrg«fl (Sojitn} Tk*«phflba« | and 2 rc ampuls 
iml I II Trnpim \ luluilon mnlalnint; 0 1 Gm mrrsahl lodium 
(itiuisalcni to 40 ms uf mercurj) and JO ms Iheophjl'ine in 
t*ih cubic ccnilcnctei 

Cf<t«rie C««l«d Tabtfl* fTod<«m) Threphifll.isr l.arh 

uldft <rnijin> JO ms nrervafv) frciuisalrnt lo J2 mt cl 

mrreun I and 40 rrs (hrophjibnr 

t s i.irnt a rU.4i7 L' S traJrwark 

XArJTHiNE derivatives 

( aCfinr ihfobrominr amj theophjlbnc are mrthslciritjvs, dr 
(isrsj teem tjntf.icc bj the i-'lrt^u(tl->n et l-io or t.Sire riethjl 
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corrcjpoRding number of heterocyclic nitroreD 
atom. As ttiese may occupy various positions in the xanthwe 
nucleus, a number of mefhyfxaoihfnes exist, uaturally and by 
synthMu, differing quanuiativdy in pharmacologic activity. Those 
only ones of therapeutic importance; 

u ^ 3,7^imetijl- 

* The structural 



H 


Caffeine usually is obtained from lea or coffee; theobroroine is 
obtained from cacao of is made s>-nthetically. Theophylline occurs 
in nature but in amounts too small to be commerdally available, 
so it is prepared synthetically. 

Theobromine and theophylline surpass caffeine in their diuretic 
and perhaps in cardiac and muscular actions. Therefore, they are 
generally preferred in cardiac edemas, etc, since they are equally 
or more effective, more prompt and iargcly avoid the unplea^t 


p.wwdu,; ,.wk su joSiitig, It uiay prouuce gasinc aisturtuiii .119 ui 
renal Itritallon. If central stimulation is desired, caffeine should be 
used. In recent years, diuresis by administration of the xanibine 
derivatives in combination with the more effective mertuto! 

!>•» — •I.n* 


usefulness. Therefore, they are used almost exclusively in the fo^ 
of the readily soluble double salts, which they form with a nuniMr 
of compounds: theobromine and sodium salicylate, theobroi^c 
and sodium acetate, theophylline and sodium acetate and actio®* 
phylline (theophylline etbylenediamine>. Because of its greate 
solubility (1 Cm. in $ cc. of water) aminophylJine »s used »os 
commonly. While it is not a pariicuTarly potent or reliable dsuitu 1 
it is useful as a peripheral vasodilator and has a more pronounew 
stimulant action on the myocardium than the other 
is useful by intramuscular or intravenous irueclion in the * 
ment 0 ! pulmonary edema, the paroxysmal dyspnea of cong^“ 
heart failure and paroxysms of bionchial asthma or status asw 
ticus, particularly when tbb condition is refractory to .j 

From 0.25 to 05 Cm. may be given slowly intravenously; rapw 
injection may result in undue Wl in blood pressure or vomiims 
AminophylJine also is sometimes effective by inhalation « 
aerosol in the control of dyspnea of cardiac or asthmatic ong 


ttjflwctiprt;ijfl 

■iiitelK JiiS 
ie/oSm 
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other X3nthine5, may be associated svilh unpleasant symptoms of 
central nervous system stimulation. 

Oojoge.— Hyphylline is administered orally; for adults, an aver- 
age dosage is 0.2 Gm. three times daily. Smaller oral doses may 
be adequate to produce - ‘ t .• • • 

muscle in congestive he 
for the control of bron 
and Cheyne-Stokes respi 
in accordance with the c 
the drug. When oral the 
phylline compounds sue 

Paul Maney LAsoRAToarts, Ijfc. 

Tablets Neothyllina: 0.1 and 0.2 Cm. 

U. S. trsdeinark 574,921. 

THEOPHYLLINE-METHYLGLUCAMINE.— Glucophyllma (As- 
bott).— An equimolecular muiture of lheophyUine-l}5.P. (CiHs- 
N 4 O 2 .H 2 O) and N-methyIgIuco$amine (CxHnNOs). Dosage forms 
of fheophylhne-methylglucaminc contain not less than 95 per cent 
nor more than 105 per cent of the labeled quantities of theophylline 
and methylglucamine The structural formula of theophylline and 
of methylglucamine may be represented as follows: 



Theophylline hlethylslucsimne 


Adions and Uset. — Theophylline-methylglucamine is identical in 
action and therapeutic purpose to aminophylline (theophylline 
cthylenediamine) over which it has no advantage. Therefore, it 
is similarly useful orally and by injection to produce the effects 
of theophylline when a more soluble salt than theophylline and 
sodium acetate is needed It is administered as a peripheral vaso- 
dilator and myocardial stimulant for pulmonary edema and par- 
oxysmal dyspnea in congestive heart failure, and for the relief of 
Cheyne-Stokes respiration. It is useful a’so in the relief of acute 
bronchial asthma, particularly in patients who have become un- 
responsive to epinephrine. As with ammophyiline, claims for its 
use in coronary or peripheral vascular disease and in hypertension 
are not confirmed by available evidence. 

Dasaqn. — Theophylline-methylglucamine represents about 50 pet 
cent of theophylline, as comparrf to about 78 per cent contains 
in aminophylline, so that the ratio of dosage to the latter » 

. 7.S ’Ti.. for thcophyllme- 

. >ne-half times the 


- times daily after 
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nt»l', chcn {or onI> a fe« da^s at a time uith inler^eninc rf<t 
petiodt a( t oc 2 davs. The Jnttamuscubr dosape U 0 7S Gm 
in 2 cr • the intraarnout dosage. 036 to 0 75 Gm in iO to 20 cc 
Af v.!(h 3minoph>II>ne, mtraamou' {njection ihould be madeslonl) 
to t\ Old untowart tflKlJ. 

Abbott LaitORATOBres 

Solution Glucophyllin*- J cr am|>ut« A solution conta'mins 0 36 
Gm of theophylljnc-methjlflucamine in each cubic tcntimeler 

Suppet'itodot GlueopSylti** fftcctot): 0 5 Cm 

Tobttti Glucephyttin* 0 15 and OJ Cm 

U S paKnl 2,t6l.ll4 U S tta^itinaiti 33t.S67 

IHEORHYLLiNE SODIUM GLYCtNATE.N F^ClBsphyi (Asentx) 
~Dori«pKyUift tSMnii<Do»aK\> — Gtvnaian (Fust Ttxxs CiitMi- 
tAti — GIftheonato IPacch) — SynophyUt* (CtsTnat) — Tboo^Iy 
( Raxa TEN } —*'Ti>eoph> Mine Sodium Gl^cinale i* an rqui- 
iihrwm miAlure contalmna thfoph>llinp sodium tCylfyNiNaO;) 
and RUeme (CjHiNO*) tn approtimatcl) molecular pfoportlons 
bufiertd Viith an addmonai moW of sbemt l3rird at 105* fpt 4 
hours. « contains not less than 40 nee cent *mJ not more than 
52 per cent of iheophsHme tCjlUNtOj HjO) " SS The slfu<- 
lurat lormula of lheoph>Ilm< and of sodium jrbcfnatr may be 
rrprc*rnted as (atlovss 


XJ. 

"''l, '• l! 

c«, 

R4|rii<«/ ffOfiirlt ** — Theophylline 'odium clycioaie is a nhite, 
txlorle's poMder »ah the <haracleri<fk bitter tau? of thcophjlUnc 
it drcomp<»*ei betnrm and 210* It u (rwly soluble in water 
and (s deeAmsiosed b> acMs 

Artioei ci4 (/«•»— Theophvlltne sodium sticirvair has the typical 
Ktinn oi solubilurd (nrms of ihrophyfbnc luth as Ihrophytime 
vwjjum aretale atnl •minophsHioe <lheo|A>!Ime eihj Jenrdiamine ! , 
With the adsantasr that tt h nwte stable m air and Ims irutauns 
In ihe ex'tiii mufoss T1*o». >1 i» loleraieti in lanrrr oral doses than 
are possible with other iheophyUine preparations, and it can tx ad> 
miTuMMid l»> mmilh m Irtuid tn»m as well as m tablets not enlrtir 
enitrtl It n in<om|>a{itiIe with •eniie drut' Theophslhne so<{ii}fn 
elsftnatr i\ nnli ibehilv tr«» sniubfe than am(n<’ph>l!inf and ii alui 
luitabW tor tntiasenous tnyrttlon St tan Le administered aV'ne rr 
aliemjtnj nuh penuillin ai an aerosnl lor mhalanon tn the iirai- 
meni cl sesere i>mnchuf a*tbma \ nli) more eselenre txtomri 
aiadabte ihfi’phtrine Kxtiutn clsttnale sbouV) uvft enU (or 
tht I>«ipiisr» rert'eTiiJed Ini arntnophtPuie lt» salge in eaidiat ttm. 
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ditions other than paroxysmal cardiac dyspnea Is not established 

Doroye.— Theophylline sodium glydflatc consists of approxi- 
rnalely 50 per cent of anhydrous theophylline, whereas aminophyl- 
line consists of approximately 80 per cent. The dose of theophyl- 
line sodium glyclnate thus should be about one-third more than 
that of aminopbylline 

The oral dose of powder, tibkts, elixir or syrup, given esery 
■4 to 6 hours. Adults, OJ to 1 Cm.; children over 12 years, 
0.15 to 0.4 Cm.; children, 6 to 12 years, 0 1 to 0.2 Cm.; children. 3 
to 6 years. 0 13 Cm.; children 1 to 3 yeaw, 0 065 to 0.13 Cm. The 
powder or tablets are administered preferably with water after 
meals. Until rectal doses for children are established, suppositories 
are recommended only for adults The adult rectal dose is 0.78 
Cm every 4 to 6 hours 

The initial intravenous dose in emergencies is 0.4 Cm. in 10 cc 
of water for injection-U.S P , administered slowly to test its effec- 
tiveness and the tolerance of the patient. When necessary, twice 
this amount (08 Cm. in 20 cc) may be administered slowly and 
repeated three to four times daily until oral therapy can be insti- 
tuted or resumed 

Theophylline sodium glycinalc may be administered as an aerosol 
by nebulization with oxygen of a 5 to 10 per cent solution for In- 
halation, preferably under a canopy. Nebuliratlon of 2 cc. of such 
a solution every 4 hours may be effective in refractory cases of 
bronchial asthma; very severe dyspnea may require continuous 
therapy or alternate inhalation of nebulised anti-mfecUve agents 
such as penkillin. 

B F Ascher & CoMPA-vv, Ikc. 

Tablets Cinaphy): 0J3 Gm 

Brayten Pharmaceutical Company 

Powder Thaoglyci'nate: Bulk; 113 Gm. bottles, for compounding 
u«e. 

Suppositories Theoglycineta: 0 78 Gm. 

Syrup Theoglyelnata: 240 cc bottles A syrup containing 32 mg, 
of theophylline sodiura glycinate in each cubic centimeter. 

Tablets Thaoglycinete: 0 325 Cm 

U. S. trademark 501, SOO 


The Central Pharmacal Cosifawt 
Powder Synophylate: 113 Gm. 


Solution Synophylate: 10 and 20 cc. ampuls. A solution con- 
taining 40 mg. of theophylline sodsum glyanale in eacft cuoic 
centimeter. 


Suppositories Synophylate: 0.78 Gm. 

Syrup Synophylate: 480 cc. and 3.84 liter bottles. A syrup wn- 
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talninR 82 nig of thcophjnine sodium gl^cinate in each cubic 
centimeter. 

T«bl«tt Synophyleta: 0 16 and OJJ Gm. 

First Texas Chemical MA-surActHRiNC Comi*an\ 

Elixir Glynaian: 47J cc. and 3 78 liter bottles. An elivir contain* 
me 70 mg of theophjlline <odium sl>cinate In each cubic centi* 
meter. 

Ponder Glynatan. 113 and 454 Gm. bottles 

Syrup Glynaian: 473 cc. and 3 78 liter bottles. A syrup containing 
35 me of throphjlline sodium glycinatc in each cubic centimeter. 

Tabtth Glynatan. OJ24 and 0162 Gm 
The E. L. Patch Co»fPA.vy 
Powder GlytKeonele: 113 and 454 Gm bottles. 

SuppoiIlorUi GlytheoAtt*: 0 78 Gm 

Syrup Glytheemtti 473 cc and 3.78 liter bottles A s> rup contain* 
ing 6S mg of theoph}|line sodium glycinatc in earh cubic cenli* 
meter 

Tabloli GlythoenAf*! OJ24 Cm. 
t) S IrxJrfRxrk 507,042 

SmstH'Dorslt, Dmskin oi TiilWamiir Cossrisv 
Suppositarist Dors«phyll<A; 0 78 Gm 

Elisir Do'iapKyllin: 473 cr and 3 78 liter bnltles An elitir con- 
taining t25 mg of lhrnph)iline Mxlium gl^cmair In each ruble 
centimeter 

Tablets DonapKyllin 032 Gm 
t > liJ.Irmxil. 5)6,222 
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Enzymes 


tnzyiBM presentiy aecepttd for Inclusioa in X'ew and Xo/t- 
opctal Remtdies have Iwn erou|Kd toRcthcT in this chapter in the 
belief iJjat Jhe inceeajiBg use of fftls chss of agents wiif necessitate 
separate dassi&catlon. 

HYALURONIOASE. — HVAtUROKIDASE FOR INJECTIOX- 
U S P — “Alid^i* IStAKlE). — BmeJilf (Squibs). ^H fazyent (Ab- 
BOtT) — Wyd«i» (Wyeth) — “Hyalutomdase for Injection is a 
sterile, dry, solubie enxyme product prepared from mammalian 
testes and capable of hydrolysing mucopolysaccharides of (he type 
of hyaluronic acid hs potency, w VS P. HyaJuronidase Ifnitr, is 
not less than the labeled potency. Hyaluromdase for Injection con- 
tains not more than 0^5 microgram of tyrosine for each V.SP. 
Hyaluronidase Unit It may contain a suitable stabiliter/' UjJ’. 

Hytieol P/opeffitt.—Hyaivtoiudase for in}eetion is a white, 
amorphous solid Its solutions are colorless and odorless 
Actions end Uses.— The actsvUy of hyJauronJ'dise ufuaJJy b deter- 
mined either by measuring the jeduction in turbidity that it 
produces when it acts on a substrate ccniainlng native hyaiuronate 
and certain proteins, or by measuring the reduction in viscosity 
that It produces on a buffered soiuhon of sodium or potassium 
hyaluronate. At present, each manufacturer defines his product In 
terms of turbidity-rerfucmg umts or viscosity units, depending on 
the system of standardization used These units are not equivalent 
since they are measures of different properties of the enzyme 
Hyaluronic acid, an essential component of the “ground sub- 
stance” of tissues, limits the spread of fluids and other ertracellulac 
material. Since hyalgronidasc softens tissue hyaluronic acid, the 
enzyme causes injected solutions or local accumulalions of fluids 
(transudates and blood) to spread further and faster than normal 
and facilitates their absorption 
Hyaluronidase may be used to increase the spread and, 
qucntly, the absorption of hypodermoclysis solutions; to diffuse 
local anesthetics at the site of injection, particularly in 
block anesthesia, to increase the diffusion and absorption of other 
injected materials such as pcntallin; and to increase the diffusion 
and absorption of local accumulations of transudates or . 

Hyaluronidase also enhances local anesthesia in sargeiy of the 
eye. It is useful when administered as a cone injection in glaucoma, 
since ft causes a temporary drop m intra-ocular pressure. 

Hyaluronidase is practically nontoxic, but caution must be usea 
in admim’stenng it to patients with infections. The enzyme may 
cause local infections to spread through the same mechanism y 
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nvhich the spread of injected solutions is facjiiiated. Vtitil Jurlktr 
tvidetet is available, kioluromdate shauld tiai be infected into or 
about on infected area 

Sensitsvjiy to hyaiurontdase occurs infrequently. It can be dU* 
covered by testing the skin in the usual manner 

Ooroge.— Ilyaluronidase Is supplied in a stable, dried fom for 
the preparation of eatemporaneous solutions and as a solution 
containing a stabiluing agent to protect the enzyme against de- 
terioration Hhen It siands in solution over long penods of time. 


each 1,000 cc of hypodermocl>sis fluid or injected at the sile to 
be employed immeduteiy pnor to instituting the elysss Special cart 
is advisable in pediatric patients to control the speed and tots! 
volume of fluid administered to avoid over*h}dration, in children 
less than 3 yean of ace the volume of a uncle clysis should be 
limited to 200 cc , tn premature infants and dunng the neonatal 
period, the daily dosace should not exceed a volume of 23 cc per 
hilognm of body neicht, the rate of administration should not 
exceed 2 cc per minute In adults the rate ind volume of admltds* 
tnlion should bo\ exceed that employed for intravenous infusion 

The agent also is used for addition to drug preparations or to 
small amounts of anesthetic solutions for subcvlantous injKlion 
For nerve block or inflltratfon requiring brgrr amounts of anes* 
(heiic solution, ISO turbidity-reduclnc units or 5CO vbeosity units 
and 0 $ cc of epinephrine hydrorhloride I 1,000 are added to each 
50 cc of solution and injected inirinitaneously, subcutaneously or 
inteamuscularly 

For focal anesthesia of the eye. ISO lutbtdil) •reducing units or 
100 vbcosity units are dissolved In I « of a 2 per tent procaine 
hydrochloride solution (or equivalent amount of other anesthetic 
to be used) and 04 per erot potassium sulfate For nerve block, 
0 4 cc of this mixture is diluted to 10 cc . and 0 12 cc (t«o drops) 
of epinephrine hydrochloride I IXOO b added prior to injection 
For cone injection, twice as much epinephrine may be used. 

Aaaorr Laaoiutoaiis 

Hyirrmai 3 *m}s containing 150 iurbMit}'>rrducins units of sterile 
IjophiUted bysturonidase 

U S irsdemsik JSl.S}? 

C D SuXLE & Co. 

Al>d«i« (Dried}: Ampuls containing 5D0 vi'Coslty units of pose- 
derrd hyaluronidase and 9 mg of sodiuci chloride 

u s tii4<«Mra sro.yty 

n R S^vni 1 Sovi. Drmn»c or Om Mviiirisof Csiiuscxi 
Ccxrcaatiox 

Entodm lyepMl'itd Mab containing ]S8 or 1,500 iurhtd.ty- 
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enzyme a*"— “ * • 

iytic enr« 
a compo! 
mcihods. 

Actions and f/jM.— Streptokinase and streptodoroase are proteo- 
lytic extracellular enzymes produced ty cultural growth of hemo- 
iytic streptococci (Lanccfield’s Croup C, human strain H46A), 
These enzymes are employed together in solution as a purified 
hactcria-frec filtrate that has been frozen and dried. The filtrate 
IS purified and this purification may effect a reduction in the rela- 
tive amounts of other enzymes produced during the fermentation, 
such as hyaluronidasc and ribonuclease. It also may contain certain 
enzyme-inhibiting substances svhose action is minimized by appro- 
priate dilution. The active enzymes function best in a slightly 
alkaline solution, thus the filtrate is buffered to maintain a pH 
of S:7.5. 

In addition to their proteolytic activity, streptokinase and 
streptodomase stimulate two types of nonspecific reaction, a iocai 


outpouring of fluid and phagocytes at the site of application and, 
in certain instances, a foreign protein type oi pyregtnit ttattk>n 
that is attributed to the absorption of cleavage products produced 
by the enzymes. The latter reacuon occurs usually only when the 
enzymes are Injected into a closed space, espeaaily n-hen this h 
limited and drainage is delayed 

Streptokinase and streptodomase are used to remove clotted 
blood or fibrinous or purulent accumulations present folloiving 
trauma or Inflammation, thereby facilitating the action of 
anti-infective forces (humoral and antibiotic) and encouraging 
normal repair of tissues The enzymes are established clinically for 
use as an adjunct in the treatment of hemotborax, Lematcma, 
empyema and chronic suppurations imolvmg draining sinuses, 
osteomyelitis, infected wounds or ulcers and other common sup- 
purative lesions As an adjunct to surgical intervention in the care 
of chrome suppurations, the eniymes may aid in making secondary 
closure more effective. They rfiould be employed as supplements 
rather than as substitutes for surgical debridement and drainage. 
They also may be of value as an aid in the prevention c! post- 
operative adhesions. The enzymes do not act upon fibrous tissues, 
mucoprotems or collagen, thus, whenever an area of hemorrhage 
or pyogenic exudate is in a state of organization, their a^ion is 
less efficacious They are of no value in the treatment of inflam- 
mations unless suppuration is present. , 1 1 

Streptokinase and streptodomase sfaouid not be etnployea m me 
presence of active hemorrhage or acute cellulitis without suppura- 
tion, because they may interfere with clotting or encourage me 
spread of nonlocalized infections. When bronchopleural tisiuias 
have been present there is danger of reopening, especially wim 
active tubettulosU. With other types of fistulas, the enzymes may 
be used with proper precautions. . . 

Streptokinase and streptodomase must not be administered 

*"^Io?e.^treptokina5e and streptodomase are applied by injec- 
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Uon into cavities and topically by means of wet drcwings or 
added to other miteriah suitable far keeping the cnr)mes in close 
contact vbith the substrate. The eiu)mes are used as a solution 
containing 100,000 Chrbtensen umU of strcptoksnase and at least 
2S;»0 units at streptodarnase tn jsol less than to cc. ol isotorvic 
sodium chloride solution J^or a hemothorax or thoraac empjema 
an initial dose of 200/X)0 units of streptokinase and £0,000 units 
of sireptodorna'e is recommended for injecUoft into one or more 
sues, as indicated The most tflcctisc final concentration ranges 
ffom too to SOO utuii per cubic centimeter of the fluid In alu. Tot 
treatment of tuberculous cmp)ema the speeta] procedures report^ 
In the liferalure sbou/d fee Mlomcd caKfvlly For erudites within 
small, enclosed spaces, the sire and concentration of the dose should 
be related |o the sire of the cavity In genera), thu shoutd provide 
for the increased volume that reaults from the liquefy mg action 
of the enrymes for example, a suitable iniCia) dose in n:axillar>' 
sinus empyema would be IO,OiXi to 15,000 units of streptokinase 
and 2,500 to 5,750 units of streptodonusse in 2 to j cc of solution. 
For enomatk debndement, similar concemratioiu ma> be applied 
by means of suitable dressings (this is stsl) unde? insestlpatfon to 
determine optimal methods) Adesjuate provUioti should be made 
(or complete drainage of the liquefied esudaie In a fued rigid 
Space the dosage inttrsai for repeated iniections will range from 
50 minutes to 6 hours, depending on the tire of the space, in 
empyemas of the chest. 12 to 24 hours usually is suitable The 
amount and character of the fluid aspirated or drained sene u 
a guide to the number of applications required This mu>t be 
evaluated to determine whether the drainage results from iocreased 
inflammatory actisiiy or from unrc«>Ued exudate requiring further 
enryme treatment Streptokinase usually produtri a demonstrable 
eHeel within t hour and streptodomase somewhat sooner. Max- 
imal liquefaction usually is obtained wnihin >2 to 24 hours The 
action of the enrymes is selidimiting. within 24 to 4S hours, be- 
cause of the interference of scrum inhibitors ant) because a state 
of equilibrium is rcachrd betwem substratrs and end products. In 
addition, the action of streptokinase (s bmited by the amount of 
human setum factor present Since both enrymrs are antlgrnic and 
(timuirte production of antlenrymes, these may reduce actixity 
after 2 to J weeks unless brger amounts ire employed to offict 
such inhibition Appropriate prteauiions are necessary to asoid 
allergic reaction in sensitise paUrnts 
Solutions deteriorate In potency at mom itmpeaaturcs and may- 
be held for 7 days at 2 lo 10* <55 6 to 50* F ). Strict a'eptk 
pretautJons are nscntlaf to asokf conuentrution 

Ltrmt LjiaotATDKtti Dtvnrov. AuiasCAw QxA'fKuts CowfaxT 

V»f!d«i« 24 f< sUJ A tterlle powder er-niiintr* the 
equivxier.t of I00/Xt3 units of streptokinase and 25/100 vniis of 
slrfptodornsxf HuSrmi with sodium phmphilcs to a pi f ol 7j;. 
Prnerxrd with thlraerowl I lO/tOO 
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The chss of dwgs affecting the motor and secretory activities of 
the gastro-intestinal tract is very large The present chapter in- 
ciudes onjy antaodji choferetics, emolbents and laxatives. Certain 
other drugs that affect the secretions and niovcmeni& ol the gastro- 
intestinal tract svilJ be found to the chapter on autonomic drugs. 


ANTACJDS 

The purpose of antacid therapy is to neutralize effectively the 
continuously secreted acid gastric juice Effective neutraliration 
generally is regarded as achieving a pH of 4.0 or SO; at this 
hydrogen ;on concentration, the hydrochloric acid and, simul- 
taneously, the peptic aciisity are practically eliminated. Antacids 
act locally upon the gastric content; since they do not inhibit the 
activity of the acid secreting cells, their effects are temporary and 
disappear when the medication is discontinued. 

Aluminum hydroxide is less effective than catdum carh"-“*‘ ‘n 
neutralizing gastric acidity in patients 


ALUMINUM w'':* •’/ , • • 

—Af-U-Crome •• • ,• , , ' *» » • 

<\VlNtUROP-S 

cialfy as Alur ■ ’ , ..tj Aluminum 

Hydroxide- Ge ! ' ' .. uyorozide Cel is a suspen- 

sion containing — ^.qmvalent oi not Jess than 3 6 per cent and 
not more than 4 4 per cent of aluminum oxide (AljOj), in the 
form of aluminum hydroxide and hydrated oxide. Xt may contain 
peppermint oil, glycerin, sorbitol, sucrose, saccharin, or other suit- 
able agents for flavoring purposes, and jc may contain sodium 
benzoate, benzoic acid, or other suitable agents, m a total amount 
not exceeding 0 5 per cent, as a pteserx'alive 
“Dried Aluminum Hydroxide GeJ yields not less than SO per cent 
of aluminum cade (AIjOj) ” 

fSyi/cof /roper/jM,— Aluminum hydroxide gel is s white, iiscOUS 
susprension, translucent m thin layers, from which small amounts 


of water may separate on standing 
Actions -end i/iei —Aluminum hydroxide is an effective gas- 
tric antacid neiilraluing hydrochh^c acid of the stornach oy 
chemical reaction It has none of the principal disadvantages " 
soluble basic salts. It does not increase the pH of the gasme 
juice to the point of interfereiMre with peptic digestion, docs 
slimolate a compensatory increase in free gastnc acidity 
not produce systemic alkalization. The amphoteric nature of alu 
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nufn hjdroiide is rot ol cliidcal siztuCcancc because it teacls 
as an acid only in fluids ss sth a pli above 9; such a pH u not en* 
countered in the gastro-intestmal tract Its so-cailcd buffer action 
occurs only at a pH of about 4 . It Cs presumed that the acid salt 
aluminum chlondc, which Is formed by the reaction of aluminum 
hydroiide with hydrochloric acid in the stomach, is reconverted to 
the oristnal compound or other aiumiflURi compounds by reaction 
with the lets acjd contents of the small intestine, and that the 
chloride is reabsorbed 

Its mild aitrinEcnt and densulceol properties are beJieird to be 
of some importance in the local effect on peptic ulcer Its effective- 
ness may be capbined further b> the tendency to Increase mucin 
secretion This action has not been demonrteatevl iit vivo 

Like other a'uminum compounds, aluminum hydroxide is not 
absorbed from the raitro-intestinsl tract to any appreciable extent 
and, therefore, i» nontoxic when admim<ttred orally Uecausc of iU 
astnneencj, it may cau-e con'lipation 

Admini'lntion of mcessive amounts of aluminum compounds 
may interfere with the absorption of certain ramerils and can pro- 
ducc a phosphorus deficiency This docs not eesuft from orditury 
doses employed tn tndt£«lion. peptic ulcer arid caslric hyper- 
acidity , and the diet employed in these conduions ordinsrily n rich 
In pho<phoru> Aluminum bydmidf may pos-C'S adiorptne prop- 
erties. but specific conclu'ivc evidence that acids, loams, bacteria 
or cases are admibed u lacktns Its reaction uith hydrcchlotk 
acid is accounted for completely on the bs-u of simple chemical 
tieutraliution 

Aluminum hydroxide is eecognixcd for oral u*e as an adjunct 
in the treatment of peptic ulcer fsastne and duodenal) to promote 
heafinc, relieve pain and control hemorrhage and for fhe control 
of casiric hypenodity Its oral cr recta) use in the treatment ot 
other sasiro-intertinal conditions « not supported adeciualely by 
cbnicai eudcnce 

Doufft . — Aluftinun hydroxide It idmlnistertd orally at iluml- 
nun hydroxide eel USl* tn doses of 4 to 8 cc in one-halt glass 
of waiee or milk e»eo i or 4 hours, or lo j hnur alter neats 
It may be admlnineml by rnniinuous drip by stomach lube In 
dilutions ol I part to ; or J parts of natee t:s to ajyj per cent 
aluminum hydroxide rel) at iVe rate of IS to 10 drops a tnmutc 
for a total of ipprnsifnitefy 1300 ee of dduted lu-pensfon per 
2s houn 

Tablets cl dried alumfrun hydroxide Fcl-t'-SP tray be u’rd 
when U Is diSinill cr Inccnsnucnr lor fbe pailmt fo lake Ibe 
brjuif form 

LsvTitH Mtnicat. Ijrooaitvans. I*tc 

TabUti AUa 4 »l OJI and O&S Crx 

V S jjj.fca 

.MacAurirra I-i&csesrctr 

Af-UO*'"« s*0 It ard JAS I.Set bnitln A suiperuhn eenuln- 
Ifg SS {«ef etw alj-ricurs hydioskSt fcquivslcr.t to ] & per Cert 
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alUTniftutn oxide) with saocbatin sodium and peppermint oil w 
flavoring agents. 

pAin: Maney Laboraiosies 

Gel Aluminum HydroxWe? 480 cc. bottles. A suspension eontain- 
ing the equivalent of 3.6 to 4.4 per cent of aluminum oxide. 

FHYSJCIANS’ DsVO & StJPPlY COlttASY 
Tablflh Oritd Aluminum Hydroictdo G«l: 0.3 and 0,65 Gm. 

The Reserve RESCARcn Company 
G el Aluminum Hydg-oeide: 360 cc. bottles. A suspension contain' 
ing 5.5 per cent oi aluminum hydroxide (equivalent to 3 6 per cent 
of aluminum oxide) and peppermint oil, orange and vanilla as 
flavoring agents. 

G«l Aluminum Hydroiida (UaSerored): 360 cc. bottles, A sus« 
pension containing S.S per cent of aluminum hydroxide (equivalent 
to 3.6 per cent of aluminum oxide). 

VVtuuvs K. Rorer, Inc. 

Gel Aluminum Hydreiid*: 355 cc. and 3.79 liter bottles. A sus* 
pension containing the equivalent of 3.6 to 4.4 per cent of aluab 
num oxide. 

Tabiah Dried Aluminum Kydroild* GbI (Fh'^crtd)s 03 Go. 

The UpyoHN Company 

Gel Aluminum Hydro»ide: 237 cc and 3 75 liter bottles. A sus- 
pension containing the equivalent of 3.6 to 4.4 per cent of alumi- 
num oxide. 

The Vaes. Cbemicae Company, Inc. 

Tablftfs Dried Aluminum Hydroxide Gel; 0324 Goi. 

VattEX CoifPAKY 

Gel Aluminum Hydrexide; 480 CC and 3.84 liter bottles. A sus- 
pension containing the equivalent of 3.95 to 43 per cent of alumi- 
num oxide with sacchaixn and peppermint oil as flavoring agenw 
and sodiutB benzoate as s preservative. 

Im VtTAitiNt Company, Ikc. 

Gel Aluminum Hydroxide; 2365 and 473 cc. and 3 72 liter 
talners. A suspension containing aluminum hydroxide equiva 
to 4 per cent of aluminum oxide, with soluble saccharin and P*PP- * 
mint ofl as flavoring agents and preserved with sodjum oenroai . 


WofTHRQP-SrEARNs, Inc. . . 

Creamaltn; 240 and 480 cc. bottles A suspension 
S.5 per cent aluminum hydroxide (equivalent to 3.6 per cent a 
cjinum oxide). Peppermint is added as a flavoring agent. 
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Wrtrn Lxaowitowts, Imc. 

Sutpfniien Ampho|«I (ffarondjt ]$0 tnd 360 cc. botUea. A 
suspension roataining the equivalent oi 3 d to 4.4 per nnt alum!' 
nuzn oxide, 2J per cent elyccHn and not more than 0.5 per cent 
sodiuca benzoate. Flavor^ «iU> peppermint oil. 

Suip«fttton Afnpi<o|«l (UaSarart^J; ISO and 360 cc botUes. 
A suspension contaJnins tbe equivalent of 3.6 to 4.4 per cent alu« 
ainuQ oxide, 2J per cent glyctna and not more tisaa 0.5 per cent 
sodium benzoate. 

Tabieh Ampiioiel: OJ and 0.6 Cu. 

U. S. trzOraurk 370 . 519 . 

ALUMINUM phosphate PREPAftATiONS.— Phetp))<i;»i 
(Wystp) '"Aiuzoinum pbosphate is a\-aiiab1e conmeroaiiy as 
Aluminum Tliosphate G<l-U.Si’.-~‘'A}um]nurQ Phosphate Cel is 
a water suspension coouicing not less than 3.S per cent and not 
more than 4j per cent of aluminum phosphate (AiPOs). It may 
contain peppermint oil, sbeenn, soipitol, sucrose, saccharin, oc 
other suitable agents for flavoring purpOHs, and it ma^* contain 
sodium benzoate, benzoic aod, or other suitable sgents, in an 
amount not exceeding 0 5 pet cent, as a presenaliie " C/JJ’. 

fftysfeof fi6/Mff!»%.'~Aluo«Ti«jra phosphate gtJ is a white, viscous 
suspension from «>kieh small amounts of water may separate on 
tunding. The pit of aiummum phosphate gel at 75* is between 
00 and 7J 

Action ««</ f/iei.-'Aluminum phosphate has antacid, astringent 
and demulcent properties anaiogoos (o those of alumbum hjdnx* 
kSe but does not inlctfere with phosphate absorption, because the 
acid^omblning power of aluminum lAosphate 1$ less than ooe>ba}/ 
that of alufflinuni hydroxide of the lame conerntratioa, it is fteces* 
ury to presenbe amounts more than twice as great, indicalions 
for the Klrction of aluminum phosphate include ulcers if a high 
phosphate dirt cannot be continuously maistainrd or If they are 
aceoiDpanied by a debdmey of pancrcaUc fuict or by durrhea. 
Aluminum phosphate gii-n as good raullx as aluminum hydroxide 
in the trtatneac of peptic uken when it is employed in suCSefent 
amounts. 

£tofor#.'~l>urlng (he active aiagr of the ulcer, 15 to 30 rc. of the 
suipeniion, alumlRUoi phosphate ctl-Li.SJr alone or with water or 
culk may be adminhterrd esety i hours Latrr the dose may be 
reduced (o 45 cc. lour limes daily (with or after each meal and 
at bcdtlfflef or to 30 oc sis times dally (with or after and betaeea 
meals and at bedtime). 

Wrtni LajKuarmtu, fee. 

fVMpSitjvt: JM CC boltlra A aa*pettilon ccntainLig 4 per emi 
of alualnum phciphalr, tJ per cent ol il)terin, ooi more than 
OJ per cent of sodmm Unxoale as a prrscnatlre and peppemint 
ctl as a Cavormg arret. 

U S s«itu Z.7Si,lls u s (raJraurt ZI7.CI). 
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AMINOACENC ACID ANO CAICIUM CARSONATE-Tilril.c 
(SciiENUy). — Gl/cinc and calcium carbonate.— A mature con- 
taining Jo per cent of atninoacctic acicI-NJ-’, and 70 per cent 
of calcium carbonatc*U.S P. The formulas of these compounds may 
be represented os follows: 

Ap 

HiN-CH^-OH C»CO, 


Phytke! f/operWei^Aminoacetic acid and calcium arbonate is 
a while, odorless, crystalline powder having a slightly sweetish 
taste. The aminoacctic acid ts soluble m water; the calcium ar- 
bonatc is insoluble. 

AeHoni and Utti . — Aminoacctic acid and calcium carbonate, in 
the above proportions, produce an acid ncutrabzation curve simu- 


systemic alkalosis frequently attributed to the use of alkalies 
alone, ft may be particularly suited for use as a source of calaum 
ifl patients unable to take milk, but its bufering aeiloo is in no 
way superior Co (hat which might be achieved with a diet rich in 
milk and cream The only claim recognized for the effect of 
aminoacctic acid is that it has acid buffering action in the mixture. 

Doioge.— Ammoacetic acid and calcium carbonate is adminis- 
tered orally in doses containing 0 15 Gm. of amlnoacetic acid 

and 0J5 r : ■ •• r • . . . - •'»- 

12 minut . • • . • 

milk. For • ' ■ ‘ ' 

taken aft . ' ' 

peptic ulcer, one or two doses are taken at hourly intervals unuj 
symptoms arc brought under control. 

ScBENLEy Laboratories, Inc. 

Liquid Tifralac; 2J6 cc. bottles. A suspension containing 60 mg. 
of aminoacetic add and 0 M Cm. of calaum carbonate m eaca 
cubic centimeter. 

Tablets Titralac: Each tablet contams 0.15 Gm. of aminoaceUc 
add and 0.J5 Gm. of caldum carbonate. 

U. S. palent 2.129,596. 

- — ' — An alu- 

n aqueous 
r tent of 
in 2.4 per 
mum car- 
num salts 


and carbonates. 
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Ph)[tleal fifoptfiiet. — Basle aluminum carbonate as a suspension 
is a white, ertamy, thUoUepJC sri whitb may separaie to some 
extent on standing. On esposart U» atosospheoc pressure, the prepa- 
ration gtaduaily ioses carbon dioude* it must be kept In tightly 
dosed containers. The pH of basic aluminum carbonate suspension 
is between b.b and 70 

Actions ofld l/tti.—Likc aluminum h^dfocKle, but unlike aluml' 
RUm phosphate, basic alumnuTa carbonate combines with the 
phosphate son in the intestinal tract to form Insoluble aluminum 
phosphate which is excreted as such in the stool. This dimimsbrs 
the amount of phosphate available for intesunai resorption, which 
tcmpoTatiiy lowers the serum inorganic phosphorus and fators 
ntare complete tubular resorption by the iadne>. thus reducing 
urinary excretion of phospltale Basic aluminum carbonate U about 
ope-ihird more eflectise than atummum b>droxide m phosphorus* 
binding {lower, this u attributed paniy to tu greater xTuminum 
content Themlore, basic xtuminum orbonste u pnmariiy useful, 
in coRiunction uith a Iok phosphorus diet, to reduce the coneeR* 
tration and precipiialion of unnaty phosphate in paiirnta susetpU- 
bk to the (orrnauon of pho'phatic calculi o( the urinary tract. 
Tbu', it may be used as an ad)utu.t in the pTtMntioh or tnahagt* 
me&t ol phosphauc stone formation m the kuintys, ureten and 
bladder. LinitatioR of phosphorus raukc and {hivrsioa of pbos* 

S baie through the mtetuse by inons of basic aluminum urboASSe 
I proposed to replace tbt use of urmc audihers and the acid-asb 
diet fur coatrol «1 ttae urinary pretipiUbon oi pho'pbau when the 
fatter method u tnelTectuai becauso of tbe presence of aaanoBia* 
iartning bacterial In/ertion or «Juld lead to acidosli resulting from 
impairment ot renal (unction. 

Basic alummuRi tatboiuie shaiw the aniadd properties of other 
aluminum compoumii u^ed to control gastric hyperacidity and as 
an idiunct in the treatment of peptic ulcer Its acKl-coniumins: 
capacity is greater than ih*t of the upper allouabk range pJ an 
equNalent weight of aluminum hydroxide 

Basic aluminum caibotute b not toMrainiheaitd in the pr*»eticc 
of kidney damsti or in the presence of an atkatine urine eau'esf t’S 
penisfCBt Infection ft ihi/r* the rrMenej* to produce constipation 
Sfcondary the mild aslriiwcM »ttlri» ibal h fharatlfii'tk ol 
jimiUr aluminum prejiaralions hut usualU this tan l>e ccrnuollrd 
easily b> the tcincomuant adnifti'traUon of a tnikl Uiatise 
DoMge.— Basic afominum raiborute is adminlstMctl orally, fn 
llrf RURlccmcRj of phostibjlfc ufiiurj ralcuh. (he dossfc thooM 
be rmilalnl accordina to ihe utlaaiy phosphorus ejcrrikm of ihc 
patient The aserace InitUl adult d<*se b '0 ct four lirnrs dads, 
p'tUraWy taken adrr meal* and at bedtime In the majority ot 
Isatimts. till* will fnlocf urlnats p*w“p.*»itt escrriion aiihjn a few 
djyaloOJGm nr irr prr ia Jjiuf» The urinary- ph'S'p.haic »ho«!} 
W dfUrwinn! »l Icx't pnee a ir»nth, a'xi the jiaiimi »*‘poM !■? 
pUttd on a dirt drslea«| to ptnskle a duly r'inml i-.’aVe ©J 
tJ Cm of ffiosph'snjs, C f Cn of calcium aruf JJ Cm of r.itf<*. 
gm. affcl t<t fuml'h about y^OO <aJe»riei hueJr * d'rt am I- 
telljwtd Jcf in indfLaitc perw^ the isrrage amlulati palirnt 
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Thr swraRe antacid dose for adaits is 4 to g «r., repeated as 
necessary lo control gastric hyperacidity, 

WvETit Laboratories, Inc. 

Suspeniien Basalfal: S60 cc. boltles, A flavored aqueous suspen. 
Sion containing the equivalent of 4.9 to SJ per cent of alufflinum 
oxide and not less than 2.4 per cent of carbon dioxide, 

DIHYDROXYALUMINUM AMINOACETATE.N.F,— Alglyn (Bray- 
it-v).— Aipegtfl (Eaton) —AhinoM (Patch)- — D/mothyn (Feint, 
Eaton). — Doraxamin (Smith-Dorsey).— .Robalafa (Robins), ~ 
Basic Aluminum Glycinate — “Oihydroxyaiuminum Aminoacetale, 
dried to constant weight at I30*, contains not less than 92.5 per 
cent and not more than 107.5 per cent of CsHsAlXOi.” JVF’. The 
structural formula of dihydroxyafuminum aminoacetate may he 
represented as follows. 


NH,CH,C-O-At(0ri), 


Phyihal FropeW/at.— Dlhydroxyaluminum aminoacetate is a 
white, odorless powder with a faintly sweet taste. It is insoluble 
In water and organic solvents, but dissolves in dilute mineral acids 
and solutions of fixed alkalies to yield cloudy solutions t^hich 
clarify on heating. 

Actions end Ujei.-^-Dihydroxyaluminum aminoacetate acts as a 
ga*tric antacid when taken orally and, thus, is useful for the con* 
trof of hyperacidity in the management of peptic ulcer. It shares 
the properties of the aluminum hydroxide gel preparations. In vitro 
studies indicate that the buffering action of dihydroxyaluminum 
aminoacetate m tablet form is comparable to that of the hqu'U 
preparations of aluminum hydroxide pel when compared on ine 
basis of cquiv'alent aluminum content The clinical significance ol 
differences between dihydroxyaluminum aminoacetate and prepa- 
rations of aluminum hydroxide is open to question, and claims 
that it is generally superior lo aluminum hydroxide preparation 
are disallowed until conclusive clinical evidence is available 
Ooioge.— Dihydroxyaluminum aminoacetate is administere 
orally OS to 1 Gm. after meals and at bedtime or as ofherwis^ 
required to control hyperacidity. As with other internally admini^ 
tered aluminum compounds, constipation may occur from pi 
longed adminsstrathn. 

BrAYIEN PlIARBrACElITlCAL COMM.VY 
Tablets Alglyn; OS Gm 

U. S patent 2.480,74J U S trademark 42U,509. 

Eaton Laboratories 
Tablets Aspogen: 0 5 Gm. 


ANTACtOS Adi 


Fli-jt, Euov & Company 
D'lmo^hyn: QS Gm- 
The E E. Eatck Comjaky 

Mtqme Alj‘«9«' iSO cc botUcs A suspension containm!!: 0 1 Cm 
of dihydroxjaiuminum amifloacetate in each cubic centimeter 
Preserved with 0 I per cent ot sodium benjoale 
U S. paStTrt 3.480,743 
T«bUft Afainoc 0 S Gm. 

A H. Roar.vsCoMPAKv, Inc. 

T«bUh RobaUtfti 0 5 Cm. 

U S tndemark 344,954 

SmiTK'Dossey, Division op The WaNotr Company 
6*) Oop«i»miA. 47d cc bottles. A gel containing 0 i Cm of 
dih>drozya>uminum amtnoacctate in each cubic centimeter Pre- 
served with 0015 per cent of butyl p-hydroxybewoiie 
TebUti 0u'«i4m<>t' 0 5 Gnv 
P S UatSemirV 343,594 

ALhtAGUC\tl,o->dgeetm (Baiiaotv'Eii) —An antacid mitCure ol 
gastnc mucin, dried aluminum hydroxide geUU.SI’. fAt^sjcIfsO), 
and maRTiesium trfiilicate-USP fZMgOJSiOsjcHjOl, containing 
the labeled amounu ol these ingtcditnis 
Aetiofii eod t/j*i.—Th!s mitture o( hlstamme-free gastric mucin, 
aluminum hydrotide and magnesium trisihcate is an effective com- 
bination for oral administration in the control of sytsvptomalic 
gastnc hyperacidity and as an adjunct in the treatment of peptic 
ulcer Castroscopic studied indicate that the mucin'anlacid com- 
bination may coat the ulcer crater and may ttmain in the stomach 
for over an hour aiur InsWlation Howe%Tr, the coaling effect 
ascribed to this prepa/atjon rrtiuires further coBfirmation, if it 
occurs, itj therapeutic value remains to be established Antacid 
effect i» secured by the aluminum hydroaide and magnesium 
trisilicate. 

Detoyt , — There is as ytl no definite evidence by which to deter- 
mine the optimum proportions of the antacids to be used in the 
mirture, but best results are obtained with preparations containing 
approximately 10 per cent of gastric mucin A ratio of 1 1.5 2 73 
for gsstnc mucin alutnlmim bydroxWe'Kiagucsium tnsiUcatt pro- 
duces good results A tablet preparatioR of these proportions, con- 
taining 0t6 Cm gastric mucin, 025 Cm dnrd aluminum hj- 
droxide gel and 045 Gm magnesium trisilicate. is recommended in 
doses of two tablets every 2 hours ITie tablets should be well 
chewed and no fluids taken during the lollowing hall hour 

Ussaowt* t-s.*oRMoav, No 

Liouid Maeolifl 355 cc bottles A flavored suspendon contain- 
ing 40 mg of gastric muefn, M mg of aluminum hydroxide gel 
and Olt Cm of magnesium tnsthate in each calik centlmtlct 
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T*bl#|i Mucotin; Each tablet contains gastric mucin 0 16 Cm, 
dried aluminum h>droxidc gel 025 Cm. and magnesium trisilicate 
0 4S Cm, with cTcipicnts and flavoring oils, 

U. S patent *pptietl for, LuiJjeran Vnir. Vtlpanho 

Cniveriity. U. S. traclrmark 517,949. 


fOLYAMINE.METHYLENE RESIN.~E*orbirt (AvERST).-R.si«f 
(Natjo.val Drug) —A polyethylene polyamine methylene substi- 
tuted re<in of diphenylol dimethylmethane and formaldehyde in 
basic form The structural formula of polyamlnc-methylene resin 
may be represented as follons 


OH Oh 



Oh oh 


ffifsUel Rroper//er.-— Polyaminc-mcthylene resin is a light ambefj 
granular, freely flowing powder without appreciable odor. It is in* 
<n|uble in dilute acids an<l alkalis, alcohol, ether and water; how* 
c\cr, a small amount of colored material is extracted by aqueous 
systems 

Ae/fOflr and Usts. — Poly aitiinc-methy'Icne resin is a synthetic 
acid-bindtng resin capable of withdrawing acids from solution by 
molecular absorption This property has been utilired clinically 
by adm/nisfenng the resin orally' as a gastric antacid for the con- 
trol of symptoms in simple hyperacidity and in peptic ulcer The 
antacid clTccts apparently result from temporary binding in the 
stomach of gastric hydrochloric acid and pepsin which are later 
rcicasnl in the intestine The resin itself then is eliminated un- 
changed from the gastro-intestinal tract svithout any permanent 
ionic disturbance of the body fluids Like other antacids, this resin 
should be regarded as only an adjunct in the treatment ol peptic 
ulcer, It is not recommended m the treatment of gastritis, 
burn” or dyspepsia, which may or may not be associated with 
increased gastric acidity Recommendations for its use jn 
gastric hyperacidity should not imply that it is of value in all 
Cd'Cb in which this condition rvists, unless it can be demonslralco 
that the sjmptoms arc directly related to the hyperchlomydria. 

Polyamine-mcthylene rc>in is essentially nontoxic, bu^t iar„ 
doNC» *may induce nausea or x-omiting unless the taste of the res 
iN marked suitably 

Dotage. — Polyaminc-mcthylcne resin ts administered orally in 
Ihc lorm ol powder, capsules or tablets, for the relief of symp- 
toms in acute or chronic peptic ulcer, 05 lo 1 Cm every 
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should be stirred quickly in water, mflk or other liquid, but it is 
probably more palatable m the fonn of capsules or tablets 

AvERST Laboratories, Jnc. 

T«b!eft Exorbin: 0 25 Cm. 

U S trademiclc SIO.289. 

KATiosAt Psyc CojiPAxy 
Cepiul«t Rkilnah 0 3S Cm 

TabUii Reslnat: OS Gm. 

U. S patens 2,S8l.Q3S U S. Irademark 5IVS2 


EMOLLIENTS 

Substances possessing an adhering and protective quality are used 
tn the treatment oi peptic ulcer Usually they ate prescnbed m 
mixtures with other agents, such as aniatids 

GASTRiC KtUCiNv— The fraction precipitated by approximately 
60 per cent alcohol from the supemaUnt liquid after pepsin* 


VISCOUS gray, opalescent solution when triturated with water 
Acfiofls oitd Casinc mucin i» used in the treatment ot 
peptic ulcer Its therapeutic action is considered to be that ol pto- 
tectins and lubricating the mucosa of the stomach and duodenum. 
CurrenM) available preparations ol gastric mucin do not effectively 
neutralue ga*tric acidity in man 

Oosoye.— The average dose is 2S Cm., wfcicb can be given at 
2-hour intervals 

Wilson Laboratories 

Granules GaiSrle Mucin: 226 & and 4Sd6 Cm packages. 

Powdur Gtilrie Mueln;4Sd6Cm packages. 

LAXATIVES AND CATHARTICS 

Laxatives and cathartics are compounds that facilitate the pas- 
sage and elimination of iecea irons the colon and tectum They art 
of three gwieraf types irnUnti, bulk-producers and emolliwits 
Irritant lataiivcs increase the ptoptilsiv't peristaltic activity of 
the colon by irritating the mucosa or by directly stimulating the 
smooth muscle of the bowel Cascan and senna contain anthracene 
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dcrfva(fv«; (he active prinopfe b absorbed partially and cjcretfd 
in the urine and fn the milk of lactating women. Cascara sagrada, 
obtained from Rhamnus pmkiana, acts only upon the large intes- 
tine; therapeutic doses produce soft fecal evacuations within 6 to 
24 hours. Prolonged ingestion of cascara frequently results in a 
characterbtic, melanotic pigmentation of the rectal mucosa, easily 

noted d' " 

aculi/oi 
doses p 

considerable abdominal cramping distress Rhubarb, another mem- 
ber of this group, also contains the astringent, tannin. Aloin is the 
active prindple of aloes; hydrolysis of this glycoside yields an 
anthraquinone that is quite irritating, causing severe abdominal 
cramps and pelvic vascular congestion; large quantities of aloes 
reportedly are iniurious to the kidneys. Cathartics such as Jalap 
posvder depend for (heir action upon the hydrolysis of resinous 
glycosides; the resultant acids stimulate peristaltic activity of the 
small intestine and decrease anliperistalsis in the colon; these 
compounds are too violent and should not be prescribed. Castor 
oil, obtained from the seed of Ridnus communis, contains the 
triglyceride of the unsaturated hydroxy fatly acid, ririnoWc add. 
The digestion of castor oil liberates the highly Irritating ricinoWc 
acid, directly stimulating peristaltic activity of the small bowel. 
The intestinal contents are propelled so rapidly through the colon 
that they prevent the normal absorption of fluid; a therapeutic 
dose of castor oil usually causes liquid stools within a few hours. 
Croton oil is the most powerful and dangerous of all cathartics 
and should never be used. Phenolphthalein is insoluble in water 
and passes unchanged through the stomach into the small intestine 
where it dissolves m the alkaline contents Phenolphthalein, an 
ingredient of many proprietary laxatives, Irritates the small bowel 
mddly and stimulates the musculature of the colon vigorously; 
therapeutic doses induce defecation within 8 or 10 hours; severe 
>..,1 h*mnrrh«riV tendenaes 


small bowel, producing liquid fecal evacuations, usually wium* 
several hours after oral ingestion. Magnesium sulfate, because oi 

- , - • • . • I. • • - .j -•.u g juice; Riapesium 

vescent action as a 
Magnesium oude 

. red form to over- 

come the cotisUpaOng action of ealdum carbonate 
apy. Small amounts of the magnesium Ion are absorbed out a* 
excreted too rapidly to cause toxic effects if renal function 

"°^drophiUc colloid laxatives absorb water from the bowel con- 
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tents, the increased bulk stImuUting peristihic activity and modi- 
fying the consistency of the feces. Hiese compound* *’ • 

do not interfere with — " 
ever, fetal impacUon, 
b:en reported. Agar, 
marine atgae, containi 

Seeds ate obtained frt , ; , ■ , » muita 

or P ovato; the 'whnk -wms were Jormeify taken, inthout chew- 
ing, mixed with fruh juices, but now preparations containing only 
the extracted gums are available and have the advantage of being 
less irritating nwchatiically MeihylceUulose, a synthetic material 
prepared by trtalnig ceiSulose with mtibykhloride, is a itklively 
inert hydrophiiic colloid, adsorbing water to a quantity IO>Iold its 
original weight. 

Emollient laxatives lubricate the intestinal tract, preventing ex- 
cessive fecal dehydration and, theicby, faohtating ejimmation of 
the feces. Liquid petrolatum is an indigestible mixture of liquid 
hydrocarbons ertensively used in the fnanagement of constipation i 
taken at mealtitnes, (t may coat the partiefes of food, tnlerfeting 
with digestion and absorption Petrolatum also may hinder the 
absorption of fat'Soiubie carotene and vitamins A, D and K. 

Evacuant enemas increase peristallic activftv eif — *■" f 

large intestine by . 

tion ol unUtiis, s • » » 

these effects Olive • ■ 

may be prescribed * . c.«..iia to sciten hardened scybala 

and lubneate the feces Evaeuant suppositories contafning soap or 

glycerin induce defecation by sensory Irntition of the anut} they 

are effective only when fttaf nalcnal u present In the rtctu 

ampulla 

Laxatives and cathartics are prescribed and self-administered 
much more often than is necessary lo many instances constipation 
is a manifestation of the iniuble bowel syndrome, responding to 
adequate dietary management, mild sedatives and antispasroodics 
and to the rC'establishment ol normal bowel habits. Laxatls'es and 
cathartics do not relieve chrome constipation permanently. Indeed, 
their excessive use causes increased irriubihty of the bowel and 
disrupts Rormal reflex activity of <’•* ‘ ■ . . -s 

are • . • 

orrh • ■ . » . . •• 

intr: . ■ • • • • ' . 

luU: ■ • ... ... 

tUnt* - ■ . ■ « T 


Cast' ■ ■ ■ ■ • . 

for r ' 

METHYLC£LLULOSe-U.S.?.— Cettoth^ (\VA*x».Cimcon) — 
Syneelma (Blvi Live) — “MethykeDwose Is t methyl ether of 
cellulose conuining not less than 26 per cent and not more than 
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33 psr cent of methoxy (OCH3) groups, calculated on the dried 
basis The viscosity of a solution containing 2 Gm of MeJhyJ- 
ccllulose in each 100 ml. is not less than 80 per cent and not more 
than 120 per cent of that stated on the label for viscosity types of 
100 centipoises or less; and not less than 75 per cent and not more 
than 140 per cent of that stated on the label for viscosity types 
higher than 100 centipoises.” USP. The structural formula of 
methylccllulose may be represented as follows: 


H OH CHjOr 


^COHHC cH 


?-0 

C«,OX 


M 


H OH 


fhyilcal Propetfiei . — Rfethylcellulose is a grayish white, fibrous 
posvder,' its aqueous suspensions are neutral to litmus paper. It 
swells in water and produces a clear to opalescent, viscous, col- 
loidal solution It is insoluble in alcohol, in ether and in chloro- 
form. 

Aefiont and f/ies,— AfethyfceWufose fs used in chronic constipa- 
tion. This state usually results from a combination of nervous 
tension, improper dietary and fluid Intake, failure to heed the call 
to stool, lack of exercise and the abuse of laxatives. Hence the 
administration of drugs should be only an adjunct to re-educative 
measures. 

Taken with water, the drug forms a colloidal solution in the 
upper alimentary tract; this solution loses water m the colon to 
produce a gel which increases the bulk and softness of the stool. 
In the course of a few days the patient may be able to resume 
more normal bowel habits, and tbe initial dose should be reducen 
to a level adequate for maintenance of good function. The drug is 
customarily continued for weeks or months, usually at reduced 
dosage The gelatinous nature of the colonic contents, which results 
from the use of roetbylcellulose, may be helpful in patients with 
colostomies. 

Dosoge.— For adults, 1 to 1.5 Cm in the form of tablets or 
granules, with water, two io four times daily; later I 5 Cm. once 



or stirred in water, two to three times daily. 


Tiie Blue Line Chemical Company 
Tablets Syneelose: 0 5 Gm. 

Wakner-Chilcott Laboraiobies, Division of WaRner-Hudnut, 
Inc. 

Granules Cellothyl: 25 and 100 Gm bottles. 

Tablets Cellothyl: 0 5 Gm. 

U. S. trademark 428,768. 
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PtANTASO OVATA COATJNe^K«Bjyl (Burto/j, P-tsso.vs).— 
A preparation consisting ptmdpaHy ol the separHed outer muci- 
Jaginous layers oJ Plantaga cvata seeds (blond psylljumj 
Physical FreptrtUs — Plantago ovata coating is a cteam-colared 
to brown, granular potvder, wbich is practJcally odorless and 
tasteless. 

Actions end Ustt ^-Plantago ovata costing may be used In cases 
of simple constipation due to bck. of sufficient fcuijc in (be stool 
It produces no cathartic action attd is, therefore, mainly useful as 
an aid in chronic constipation of functional or nervous origin 
Dosage. — S to 10 Cm. three times daily, usually before meals, in 
a glass of water or milk, is sufficieot to promote evacuation of the 
bowel in most cases, It ts important that the muture be taken 
before it thickens 

Burton, Passo.vs & Cannisv 
Powder Ke/isy): 180 and 360 Gm. cans, 

U S patent 1,97$.7U U $. trademark 

PSYLLIUM HYOROPHlLfC MUCHLOID WITH OgXTROSE.— 
Mefemuell (Scaiile).— A Dvcture conuming about SO per cent of 
(he powdered mucilaginous portion (outer epidermis) of blond 
psyllmffl seeds {Ploniogo ovo(<i*Fors)(> and about 50 per cent of 
pawdered anhydrous deatrose, with OZ per cent sodium bicar* 
bonate, 0 2S ^r cent monobasic potassium phosphate, 033 per 

gg-, .... 1 --J 4 . . . 

is 

formed when 10 Gm of the powder » stirred rapidly into 350 cc 
of water As the hydration and swelling of the mucilaginous por- 
tion progrrses, the mixture assumes a soil gelatinous consistency. 

Atfions and Uses. — Psyllium hydrophilic mucillo/d with dex- 
trose IS intended as an adruoa in the treatment of constipation It 
encourages ehminatwn by the formation ol a soil, plastic, tvalet- 


iisualuation 



Kuitis pc iii>ii!teo 111 assuie a son uuik, Psyinum nyoropnilic 
muciHmd « rth dexcrose should twt be used carelessly as dependency 
may ensue. 


G D. Searu & Co 

MtlamutH' 113, 227 and 4SA Gm nnUiners. 

U S p*unt 2.095 JS9 end 2.lS2.4a* V S setdesastk 517,70* 
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SODIUM CARBOXYMETHYLCEUULOSE.U^.P^Tliyloie SoJium 
(J^cKso^^•MlTC^ELt).~“So<|iuIa Carboxymcthylcellulosc is the so* 
dium salt of a polycarboxymethyl ether of cellulose. It contains 
not less than 6.98 per cent and not more than 8.SO per cent of 
sodium (Na), calculated on the dried basis." USJ’. The structural 
formula of sodium carboxymethylcellulose may be represented as 
follows; 


. CH,OX 

CHjOX H OH 

X=H «• CH,CO,N* 


Phyiieat Properf/et,*— Sodium carboxymethylcellulose Is a white 
to light buff, odorless, hygroscopic powder. On heating, it browns 
between 226 and 22S* and chars between 252 and 25J*. A 1 per 
cent solution has a pH between 6J and 8X). 


it b insoluble In gastric Juices. It is a satisfactory and desirawe 
adjunct to re-education in the treatment of chronic constipation. 

boroje.— The usual dose fs I.S Gm. three times daily with meals, 
accoinpiiiled by one or two glasses of water. 

Tnt Evfon CoitPANV, Inc. 

Tableh Sodium Cefboxymefhyfcelftileier 0.5 Gm. 

Victor M, Hermeun and Compantt, New Products Dn'isro.v or 
KeITII-ViCTOR PnABJfACAt COMPANV 
TableH Sodium C«rbo*ym6fliyIeoIlMloi»: 0.5 Gm. 
JaCSSO-N-MiTCHEU. PBARlTACEUnCAtS, Ikc. 

Tablets Thylose Sodium: 0.5 Gm. 
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Hormones and Synthetic 
Substitutes 

This chdipter indudes subslances thA{ are secreted internally by 
particular organs whence they arc carried by blood or lymph to 
other organs for the control of growth or actitnty. Such substances 
are called endocrine secretions or hormones Included here also are 
a number at artificial substances that are important in therapeutics 
because tbeir actions so closely resemble those of the hatumi sub- 
stances. 

ADRENALS 
Adrenal Corfex 


The cortex of the adrenal tfnnd is essential tor life. Adrenal* 



Adrttial Cortitot £tffcdf . — Extracts of the adrenal cortex con- 
tain several potent substances that In&uence electrolyte, water 
or carbohydrate tneuboltsm to various degrtts These substances 
tend to regulate the number of circulating eosinophils and the 
activity of thymus and {ymphoid tissue. They also exert influence 
ti\tt skin pigmentation in human beings However, as demon- 
strated on small animals, no one of these substances and no 
synthetic substance possesses aH the cflecls of a potent cortical 
extract. 

Adrenal cortex extracts have been assayed in many viay-s. There 
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formity of potency, these methods express the activity of adrenal 
cortex^ preparations in terms of dog units based on their ability 
to maintain the life of adrenalectomucd dops. An alternate assay 
method using adrcnalectomized rats according to the procedure of 
Cartland and Kuirenga (Am / Physiol. 117:6*8, 1936) also may 
be ernploycd and the results transposed into dog units, provided 
sufiicient data are presented that such a comparison of assays is 
jusUficd No preparation of adrenal cortex extract will be accepted 
for inclusion in New and Noitofficial Remedies that does not have 
a minimum of 50 dog units or 25 rat units per 1 cc. of extract 
when assajed by the Cartland and Kuizenga method. 

TAe Adftnof Sferoidi . — There have been isolated from the cortex 
crystalline compounds that are capable of maintaining the life 
of adrenalectomucd animals and restoring toward normal the 
disturbed metabolic conditions induced by adrenal insufficiency. 
These compounds are steroids. 


The chemical structure of the cortical steroids is related closely 
to that of the sex hormones; in fact, some of the cortical steroids 
have estrogenic or androgenic properties and in certain abnormal 
conditions of the cortex large amounts of androgens, and oca* 
sionally estrogens, may be recovered in the urine, On the other 
hand, the sex hormone progesterone has life>rnaintaining properties 
in adrenal insufficiency in small animals, while other sex hormones 
such as estrone and testosterone arc capable of inducing slight 
electrolyte changes similar to those produced by cortical steroids 
The steroids of the adrenal cortex may be divided structurally 
Into the Il-desoxysteroids and the IN and II. J 7*oxysteroid3. 
Desoxycotlieosteronc belongs to the first class and, as its natne 
indicates, lacks an oxygen atom at position H in the steroid 
nucleus. Its activity is limited chiefly to the electrolyte and water 
regulating function (mvneralo-corticoid or sodium retaining hor- 
mone). The addition of oxygen at position II apparently is 
accompanied by potentiality for regulation of gluconeogenesis 
(glucO'Corticoids), but the roost potent compounds, cortisone and 
hydrocortisone, possess an oxygen atom also at position 17 (H. 
IT-oxysteroids). These three compounds, desoxycoiticosterone, 
cortisone and hydrocortisone, have been prepared synthetically 
and are used clinically. 

The adrenal cortex also plays a role in gluconeogenesis and, 
therefore, enters into the regulation of carbohydrate, fat and pro- 
tein metabolism Cortisone and hydrocortisone possess tbKe 
powers to the greatest degree among uolated adrenal steroios. 
From in vivo studies it appears that h>drocortisone j 

may be the principal glucogenic steroid secreted by the aareo 
cortex. In addition to their metabolic regulatory role, hydroco • 
tisone and cortisone also regulate electrolyte exchange J" 
kidney tubules, but to a lesser degree than dcsoxycorticostero 

With the availability of cortisone and hydrocorPsone, 
of the adrenal cortex, which formerly were the only 
available, are required less frequently. Their principal JndiC 
is in the treatment of acute adrenal insufficiency. 
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adrenal cortex extract.— adrenal cortex INJEC- 

TIOX-U.S P.— “Adrenal CorttT Infection is a sterile solution in 


Phyveol Properties.— Adrenal cortex extract is a nater-solirble 
extract obtained /oilcming extraction of the adrenal elands kkH 
/at solvents Each cubic centimeter is obtained from not le!>s than 
40 Cm of gland and contains not less than SO dog units The 
activity of the extract is relatixtJy stable, espcciaJly if maintained 
at refrigerator temperature Alcohol >0 per cent is used as a pre- 
servative. 

Acheitt and Vies.— Although the extract is active by mouth, this 
method o{ administration is not to be depended on for therapeutic 
purposes. The usual methods of administration arc subcutaneous, 
intramuscular or intravenous injection The extract is of value in 
the treatment of Addison's disease and other types of adrenal 
insufficiency, and m surgical procedures involving the adrenal 
cortex when prophylactic measures arc needed to prevent the 
development of temporary adrenal insufficiency Aqueous adrenal 
cortical extracts may be o( value in the treatment of acute stress 


arc of definite value in suppVmcntlnp adrenal cortex extracts. 
Aasioua LaBOXAroaicS 

Solution Adrtnel Cc'ltx Eitroet* 10 cc vials. Each cubic centi- 
meter contains 3 mg of extractive solids, xvith a biologic activity 
equivalent to 0 1 me of l7-hydroxycorlico$terone. The solids are 
mainly a mixture of the physiologically active cortical steroids 
It is physiologically standardired on adienalectomircd rats by u^ing 
l7.hydfoiycorlicosterone and dclermininE lixer-glycogen deposi- 
tion freserved with 10 per cent atcofiol. 

U S patenl 2.09S.J<2 
Trie Uf/oa.v CojfP.sNr 

5olut?ojt Air»nt\ Cort»» Eitraef- Jp and 50 ff suls 50 dog 
units per cubic ccnlimeter Each cubic centimeter contains not 
more than 5 mg of gland extractives, having a potency equivalent 



418 HOSWONSS ANO STNtHETIC SUSSTITUTES 


to SO dog units w beo assayed by (lie Cartlaml-Kotanga ratlhod, fa 
physiologic solution of sodiom cbtoridc, Pjreserv’ed with 10 per ceaJ 
alcohol 

U. S, patent 2,096,342. 

DESOXYCORTICOSTERONE AC£TATE-U,S.P,-~Dec« Acetate 
(Org^on).— Desoxycortone AceUte.— U.{j9)-[i-Kelo-2-acettay* 
ethyIj*a'-an.drostene-3-D»e — The structural formula of desoxy- 
cortico5(eron< acctato may bo represented as folfws: 



^hyiico} P/cpe/f!tt. — Desoxycordscosterone ncetate is a white, 
crvstalUne powder. It is odorless and is stable in air. It Is practi- 
cally Insoluble in water. It is sparingly soluble in alcohol, acetone 
and in dioxaoe. It is sligbtiy soluble in vegetable oils. 

AefSom and iliei.— Desoeycorticoiteronc has been isolated ffova 
the adrenal cortex in small amounts and 5« '■■■•" ' v 

as the acetate. Dcsorycor’i'’''** ' 

biolori-*-"' ■ 

, tu capenmeAtal 

, .wfevmc or androgenic activity or on 

\ ... Ais Known activity is limited to the metaboUsm of 

sodium, potassium and water and is mediated through Its arft-'- -o 
the renal rsiechanism. It causes an ' e 

sodium ion and wai*”' > 


t.i ..u-uue and iocrease in 

tmiKosterone acetate, desjute its limited range of pbysfo- 
logic activity, may be used in the mansgemenl of adrenal iosuffi- 
dency, both in maintenance and in the treatment of crises Many 
patients with chrome adrenal insufficiency are enabled to resume 
normal activity by the administration of desoxycortiCMterone ate* 
tatc and sodium chloride alone. However, roost dinicMM preJ« 
the use of corlisons or hydrocortisone with supplemental soaturo 
chloride for the treatment of Addison’s disease; 
tcrone in small doses abo may be used as a supplensent. jn ^ 
treatment of patients with acute adrenal insufficiency, 
adrenal cortical extracts, the gluco-cortlcoids and desosycorucos 
Uroae all are employed. 
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SisT'iSc&nt ioxicUy results front cKcssive amounts o( desozy- 
corticosterone acetate. The most frequent signs are edema, pul» 
tnonaty congestion, cardiac dsUtattoa and failure. Arlerut feyper- 
tension develops in about 30 per cent of patients with chronic 
adrenal insuSicicncy after treatment for several months or years. 
This may require a cautious reduction in the dosage of the steroid 
or salt or both. Occasionally toxicity due to decrease in serum po> 
tassium concentration is associated with sudden attacks of weakness 
and characteristic ehang^ i” fh* cltrtrocardiogram, 

Oowje.— The dosage of desotycorticoslerene acetate requiiri 
for maintenance varies from I to 7 nig. daily U depends primarily 
on individual variation and on the amount of sodium salts in the 
diet; ie, the higher the salt intake the loisef the requirement oi 
the adrenal steroid, Esperience indicates that most patients require 
about 3 mg, duly when taking 3 to 6 Cm. of sodium chloride In 
addition to that contained in the normal diet 
In the management of acute adrenal crises, tO to J5 mg. may he 
required twice a day (or I ot 2 days m conjunction with liberal 
quantities of whole adrerai cortkaJ eatract »z cortfaoae and with 
one or two daily infusions of 1,500 <c of 5 per tint dextrose >« 
isotonic sodium chloride solution Transiusion of whole blood or 
plasms also may be Indicated to combat shock 
Bcsoayeorticosterene acetate as insoluble in water and usually 
idisinistered in oil by subcutaneous or intramuKular Injection. 
Atlcr the maintenance dose has been deiermlTitii taTcfulIy, pelleU 
may be implanted subcutaneously to avoid repeated injections. A 
pellet of 012 Cm. a absorbed slowly, exerting an effect apptoxl* 
mately equivalent to that of daily inietiions of 05 mg iDesozy- 
cordcosterone pellets usually are effective for 9 to IS months. 
Symptoms ot idretul insufficiency b^n to recur when the pellets 
have been absorbed completely Cnimbbng oi pellets may result 
ia increased absorption and, consequently, overdosage 

OUGAjlIXt, Jitc. 

Selufion Ooea Acafela So Oil: 1 cc. ampuls and tO ec. vials. A 
solution in sesame oi! contaimng 5 mg. of desoxycorticostcrone 
acetate m each cubic centimeUr. 

V. S. patent ?.SI2.4Si. tS.S tnianari 372^i*. 

Ofuco*cort«coid» 

The two principal adrenal stetolds concerned In gluconeogenesls 
and merobecx ot the iJ, fy^oxysterold series are hydrocortisone 
and cortisone Their activity essentially is sinutu, although hydro- 
cortisone probably is more aetke, weight (or weight, and il leas 
irritating to the synovial membranes when tajected into jojnl 
spaces Hie carbohydrate-reguUtlng hormones oi the adrenal 
cortex have been called glucoHorticoids, and for convenience this 
term will be utilised to designate cortisone and hydrocortisone in 
the (ollowtng discussion, at they are the sole members of the 
group available tomroer^IIy 
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When Injected Into adrenaJcctomired anlmab, the gluco-corti- 
coids maintain life and resistance to various forms of stress ordi. 
narily lethal to the unprotected adrcnalectomired animal, The 
gluco-corticolds affect fat, protein and carbohydrate mctatolism 
promoting Kfuconcogenesls, hyperglycemia and glycosuria and nega- 
tive nitrogen balance unless adequate protein is supplied. They 
inhibit the activity of the lymphatic system, producing lympho- 
penia and reduction in the sire of enlarged lymph nodes. In com- 
parison with dcsoxycorticosterone, which is an adrenal corticoid of 
the Il-desoxy series, cortisone and hydrocortisone induce only mild 
sodium retention and potassium excretion, but large doses given 
over a period of several days may alter the electrolyte balance 
profoundly. Hydrocortisone and cortisone Increase urinary excre- 
tion of creatine and uric acid but do not change creatinine excre- 
tion. The eflccl on renal excretion of calcium and phosphorus h 
variable. 

Therapeutic dosages of the gluco-corticolds in the human being 
inhibit the production of corticotropin by the pituitary and depress 
the function of the adrenal cortex Continued use of the hormones 
causes atrophy of the thymus and s-arying degrees of atrophy of 
the adrenal cortex. On sudden cessation of therapy, the adrenal 
cortex usually recovers from the partial atrophy and depression 


paiiauuny i> vney luse ueeti gwen tn laige uuses jur a icm 
and the patient observed for signs of deficient adrenocortial func- 
tion. CImIrally, this depression of cortical function may be mani- 
fested by lassitude, weakness and lethargy Surgical or medical 
emergencies during this period of reduced adrenal function 
prompt re-employment of the pluco-corticoids (or corticotropin, H 
the adrenal cortex is capable of response) to enable the patient to 
survive the stress Because of the effects on electrolyte balance, 
laboratory and metabolic studies should be performed before and 
during protracted therapy with cortisone and hydroeprtisone 
Measurement of fluid intake and output and daily weighing may 
give early indication of fluid retention It may be wise to maintain 
the patient on an intake of less than ] Cm. of sodi'.m per day 
with supplemental potassium 

Significant increase in blood pressure may result from thera- 
peutic doses of gluco-corticoids w'hen antecedent vascular or rena 
damage is present or when retention of sodium and water develops. 

When the gluco-corticoids arc administered to patients ove 
extended periods, they may cause widespread physiologic an 
metabolic effects resembling those enrounlercd m Cushings sy - 


cutaneous striae, impairment of glucose tolerance, 

cen balance, increased corticosteroid excretion, ■.{- 

hypopotassemic alkalosis and mental disturbance. The tnm s > 
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ecthymoses and polycj-themia of Curfiing’s syndrome so far have 
not often been induced by therapy 

The negative nitrogen biiince induced by high-dosage gluco- 
corticoid therapy may delay bone and wound healing. 

The gluco-cortitoids also may reactivate latent tuberculosis, 
and higher doses of antibiotics may be required to control co- 
eustent bacteria] infections than ordinarily would be necei'ary. 
Recurrence and activation of peptic uker has been reported during 
gluco-cortkoid therapy. 

Cortisone and hjdrocortisone have various effects on the nerv- 
ous system Usuaii>, the patient experiences a Icrling of «ell-beine 
and euphoria In some instances psychoses hare deiefoped, both 
manic and dcpressivt stales base been reported Alterations in 
electroenccphaiographic patterns have been noted There is t\i- 
dence which suggests that they jmsscss analgesic effect or tncrean 
the patient’s capacity to bear pain 

The gluco-corticoids arc indicated chiefly for subSPtution therapy 
in frank adrenal tniufdciency, such as may be encountered in 
Addison’s disease, panhypopituitamm and after adrenalectomy> 
and in certain acute conditions where the period of treatment is 
not long enough to incur the metabolic effects of protracted ther* 
apy« IC', to prevent shock m patients viith adrenocorticaf tumor* 
who are to undergo surgery of the adrenal glands. It is indicated 
also in the adrenogenital sj ndrome Saline suspension paremerally 
and oral tab’cls of the hormones or their esters have been employed 
sticeessfully. both alone and coniointlv nilh desoaj corticosterone 


111 iiie su-cjiieu cuiugen group ot dvea'es — rheumatoid arthritis, 
dmeroinaied lupus trylhemaiosus. pecurtcrijls nodosa, dermalo- 
myositis and scleroderma— their effects in these diseases fn most 
instances obtain only during thenpy The mechanism of action 


js a luijftion ot the time-dosace relationship, therefore, minimal 
dosage schedules should be employed 
These hormones induce prompt reception of acute symptoms and 
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signs of acute rheumatoid artbritb. including Joal redness, swell- 
ing and tenderness. After 1 to 2 weeks of treatment, the sediraen- 
tation rate usually falls to nearly norma! levels and rheumatic 
nodules regress. However, hbtologic examination of synovial tissue 
after several months of therapy has continued to disclose evidence 
of active rheumatoid arthritis. Following the withdrawal of the 
hormones, symptoms generally reappear within a short period, 
rarely longer than a few weeks. Continuation of therapy, even on 
reduced dosage schedules, may lead to the development of a state 
resembling Cushing’s syndrome. The period of remission obtained 
by use of these hormones should be employed to begin active 
physiotherapeutic management of the patient. The acetate esters of 
cortisone and hydrocortisone may be injected into affected intra- 
articular spaces for local relief of pain and stiffness in both rheu- 
matoid arthritis and osteoarthritis. Hydrocortisone acetate appar- 
ently produces a more prolonged and Intense local effect with less 
irritation than does cortisone acetate. 

Acute rheumatic fc^'cr has shown encouraging response to gluco- 
cortlcoid therapy, especially in cases of short duration. Although 
the end results in the development of subsequent rheumatic val- 
vular disease have not been evaluated, the fever, toxicity and 
arthralgia respond well to administration of the hormone, al^oush 
(he relief of acute symptoms is no more prompt than with ade- 
quate doses of acetylsalicylic acid The gluco-certicoids must be 
used with caution in acute rheumatic lever because the tendenty to 
sodium and water retention may induce or aggravate cardiac 
failure before (he hormone’s benehdal results are manifested. 


aa • • '■ 
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reinstitution of treatment. Neoplastic diseases of the Ij-rophatic 
system, such as lymphosarcoma, lymphatic leukemia and Hodgkins 
disease, show temporary response to gluco-corticoid pierapv w 
some cases, but acute monocytic leukemia and chronic myelog- 
enous leukemia appear to respond unfavorably. 



I 


of hemorrhage and perforation u bome in mind 

Cortisone and hydrccorlisone are such potent hormonal agenu 
that it is advisable to perform laboratory studies penodicaily as 
safeguard against the danger of electrolyte imbalance. _ 

The gluco-corticoids arc active by oral, parenteral or leipi« 
applicauon. The ratio of oral to parenteral dosage is 
inately 1:1. The oral route elicits wore rapid but Jc^ 
response and, therefore, requires repeated administration ot w 
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hormones at 6-hour to 8-hottt intervals. Prompt efiecls cannot 
be achieved by intramuscular injection of the suspensions; oral 
or intravenous injection may be required. 

■ne hormones are contraindicated in long-term treatment of any 
condition complicated by hypertension, dubetes mellilus, conges- 
tive heart failure, mental disturbance, chronic nephritis and active 
or questionably heaW tuberculosis. In large dosage they may mask 
the onset of an acute condition raquiting surgery or rcactivalion 
of a latent chronic inleclion There b evidence to suggest that the 
gluco-corticoids reduce the resistance of the host to certain infec- 
tious processes, such as tuberculosis and some virus diseases They 
also have been repotted to cause rapid spread of metastatic 
carcinoma 

CORTISONE ACETATE'U.S P,— Cori09«n AcilaU (ScnEHSc) — 
Cortofl# Aeelal# {Sharp & Dohme) — Jl-Dehydro-lT-hydtosycot- 
Uco5terone-2l-aceiate— The structural formula for cortisone ace- 
tate may he represented as follows. 

CM^C'CW, 

^0 


O' 

fhftliol R/epre{<«r.— Cortisone acetate b a white, odorless pow- 
der. It melts with decomposition betvven 242 and 248*. It b prac- 
tially insoluble in water* slightly soluble in eUret and alcohol and 
freely soluble ui chloroform 

Aefioin o/»d Uttt — See the general statement on gluco-corticoids 

Cortbone acetate may be used lor the control of systemic du- 
eases by parenteral administration of the suspension or by oral 
ingestion of Use tablets For ophthalmic use, local instillation or 
Injection of suspensions ol varying concentrations or applifallon 
of an ointment have prosed effective. 

Qotogt. Dosage does not depend as much on the specific diag- 

nosb as on the acuteness, the ptogno’is and the expected duration 
of the disorder In chronic disease of pood propnosb, it b usu- 
ally desirable W employ the lowest dosage that witl provide 
adequate but not necessarily eoropJelt suppression of s>-mptonis. 
On the other hand, when the condition b grave and the propnosb 
poor, it may be essentisl to employ much hipher dosages In acute 
disorders of short duration, It « permissible to use a relatively 
high dosage Thus 80 to ICO mg per day may be admlBistered 
initially in a chronic nonfatal disorder {such as rheumatoid 
arlhrills. chronic asthma, or ceruin ehronk ocular diseases); 200 
to 400 mg Of more per day initblly In acute disorders (such as 
scvtft scxsorul asthma, auiui aslhraalicus, rbeumslic fever), 
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Dosage should be reduced gradually, using larger decrements 
(100 mg) with larger totals and smaller decrements (10 to IS 
mg ) with total dosage of 100 mg. or less per day. For optimum 
response jn severe disorders, as much as oi Gm. may be admin- 
istered the first day, folloued by 0.2 Gm the second day and then 
0 1 Gm daily. Injections of the parenteral solution should be made 
deep into the gluteal muscles. The daily dose should be divided 
into three or four equal parts for oral administration! Dosage 
should be reduced gradually to the minimum regimen that produces 
the desired response To avoid undesirable side effects in chronic 
cases it is advantageous to interrupt treatment for 2 or 3 weeks 
whenever possible at intervals of 6 to 8 weeks 

In Addison’s di<case cortisone acetate may be employed in doses 
of 5 mg to 20 mg daily, either alone or combined with desotycor- 
(icosterone and sodium chloride. 


SCIIER1.VG CORPORATIO.V 

Ophflialmic Suspension Corioqtn Acetate; 5 cc. dropper bottles 
A buffered suspension containing S or 25 mg. of cortisone acetate 
in each cubic centimeter. Preserved with benralkonium chloride 
1- 3.000 

Suspansien Corto^an Acetafa: 10 cc. vials A suspension contain- 
ing 25 mg of cortisone acetate in each cubic centimeter. Preserved 
with thimerosal I 10,000. 

Tablets Cortogen Acetate: 5 and 25 mg. 

U. S (radenark SaS.aOl. 

Sharp & Dohme, Division of Merck & Co , Inc. 

Ophthalmic Ointment Corfone Acetate: 5.S Gm tubes. An oinl* 
ment containing 15 mg of cortisone acetate in each gram. 

Ophthalmic Suspension Cortone Acetate; 5 cc dropper 
An isotonic, buffered suspension containing 5 or 25 nig of corti- 
sone acetate in each cubic centimeter Preserved with 002 per cent 
benzalkonium chloride and 0 5 per cent benzyl alcohol. 

Suspension Cortone Acetate; 10 cc vials A suspension contain- 
ing SO mg of cortisone acetate in each cubic centimeter. 

20 cc. vials A saline suspension containing 25 mg of , 

acetate in each cubic centimeter Preserved with 0 9 per cent oenzy 
alcohol. 

Tablets Cortone Acetate: 5 mg. and 25 mg. 

U. S. trademark 53t,347. 


The Upjohn Company 
O phthalmic Ointment Cortisone Acetate: 
ointment containing 15 mg, of cortisone acetate m each gra • 

Suspension Cortisone Acetate with Benzyl Alcohol kS/.s 20 cc 
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vials. An isotonic salme suspension containing 25 mg. of cortisone 
acetate in each cubic centimeter. 

Tablets Cortisone Acetate. 5 , 10 and 25 mg- 

HYDROCORTISONE-U.S R. — Corfaf (Upjohn) . — Corfrll 
(Pfizer) —Hydrocortone (Shwp A Doiixe) — 17-Hjdrotj corti- 
costerone —The structural formub of hydrocortisone may he 
represented as toliows 


C«,OH 

isO 



Phytlevf Pfoptrfiet. — H>drocorl>sone is a white, Ddorltss ponder 
which melts between 215 and 220* (with decomposition) It 15 
freely soluble in dioxan and to methanol and very slightly soluble 
in ether and in water The approximate amounts that dissolve 
in the following solvents to form iOO cc of solution are. 1,8 Cm. 
m alcohol and 0 4 Cm in chloroform. 

AeftOJit ond f/>«s— See the general suiement on glueo-cortlcoidi 
The topical uses of hydrocortisone are the same as those listed 
in the monograph for hydrocortisone acetate 
The physiologic and therapeutic effects of hydrocortisone are 
qualitatively similar to those of cortuone Comparative chnieat 
studies in patients with rheumatoid arthritis lend to indicate that 
hydfocortuone is therapeutically effective fn smaller doses than 
cortisone, however, it has not been demonstrated that the inti- 
dente of unde<irablc metabolic or hormonal effects is minimized 
by ihc use of hydroconivone as compared »»lh cocti'one 

UydrocOrlisone is absotbed readily follow me oral administra- 
tion, the effects of oral medication ace manifest in i to 10 hours 
and persist about 12 to 14 hours Its on<«t and duration of anti- 
rheumatic action seems comparable with that of corli«one 
HydrocortUone is adetunutered al«o by Intravenous infusion 
when rapid effect or close control of dosage is required and when 
the oral route or intramu'cular mjeciion of the acetate is Imprac- 
tical. for example, if the patient U in shock, vomitmi?, or scnou'ly 
id Intravenous infusion tv indicated during the acute phase of 
•talus a'thmatifus. allersic emerseneies such as brynce.vl edema 
and drug senutivity. Addisonian cn»is, dis'cminatcd lupus erythe- 
matosus ensis and m patients undeipoiRR adrenatcetomy 
Doiogt — Hydrocortisone is administernt oralis, bs intravenous 
infusion, or topically ax a I or 2S pcf cent lotion or ointment 
When given oralis, daily observation is essential to determine 
indivuiuai te'iHinse and to establish maintenance dosage Routine 
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determinations of blood pressure and body weight, as well as a 
urinalysis, electrocardiogram and complete blood count, arc essen- 
tial. Occasionally, such special studies as blood sugar, carbon 
dioxide combining power and blood electrolytes arc advisable. 
The dosage should be adjusted to the minimum amount that wiH 
provide relief adequate for rehabilitation; this adjustment may 

mlnimUe or a—'-* *■ — e— j-., .i . .-.j-.... .i., 

the clinically 
matcly iwo-lh 

the response oi a paiiun ami me luiuie oi me uisease. lui iiiiu- 
m.-itoid arthritis, the Initial as-erage adult daily dosage is 40 to BO 
mg gis'en in divided doses, four times a day, until (he desired 
effect is obtained (not over 2 weeks) ; the dosage then is reduced 
by steps ol not more than 10 mg to the minimum cffcclive main- 
tenance Jcx'cl Withdrawal of treatment should be accomplished by 
similar gradual reduction V'ariations in the daily maintenance 
dosage should be adjusted to meet the natural fluctuations of the 
disease, and, occastonati>, therapy should be withdrawn long 
enough to determine whether remission has ocfurrcd. 

The appearance of exaggerated hormonal effects may require 
withdrawal of therapy The drug should not be withdrawn from 
patients undergoing major surgery or sex ere physical stress; they 
even may require increav^d do«age With prolonged therapy, re- 
striction of sodium and administration of potassium chloride may 
be necessary to mainlam electrolyte balance. Temporarily, the 
cautious use of diuretics may be Indicated, but these may provoke 
a further dangerous loss ol potassium. In patients with *1'*^**,^ 
mcllitos, insulin requirements may be increased. Activity should 
be restneted in cardiovascular disease 

Continued supemsion of patients is essential after discontinua- 
ttoti of therapy because the drug may continue to act 
lime after the last dose A temporary hypoadrenal stale, maniwsted 
by weakness and hypoglycemia, may occur after abrupt witn- 
draxval, but return of adrenal function may be expected wilbm 


2 xxeeks. . 

When given by Intravenous infusion, hjdrocortisone may W 
administered in a solution of isotonic sodium chloride, S of W 
per cent dextrose or 5 per cent gelatin containing not more than 
02 mg. per cubic centimeter Unused portions or cloudy 
should be discarded When protected from heat and ligm, ‘ * 
solution is stable for 12 months in closed containers. 
is determined by the rate of flow of the infusion A rate of 
per hour for 24 hours usually produces physiologic effects ' 
lent to a daily oral dose of 200 mg of cortisone 
12 mg per hour for B boui 
response equivalent to a d 
500 mg. of cortisone acctai . 
in accordance with the resp “ 

effects of hormone therapy, it u. 

given sufficiently in advance to allow time for absorption. 
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■PmcR LABOJUTPStts. Dmsiojf'ar Cbas. PmtR Jr Coupany, Jsc. 

Oifiiment Corttil* S Gm tubes. An tnntment containing eilber 
10 or 25 mg. ol hydrocortisone in each gram. 

14 2 Gri tubes An oinlracRt eonUining 10 tng. of bydcocotlisone 
in each gram. Both sues preserved with 0 18 per cent methyl- 
parabcn and 0002 per cent propylparaben ' 

Tablets Corfrtl; 10 and 20 mg. 

U. S. patent 2,456,023 

Sharp & Dnusst, Drmioir or bfcacc & Co ■ Ikc. 

lotion Hydrocortona: 15 ct. bottles A lotion containing 10 mg. 
of hydrocortisone in each cubic centimeter. Preserved with 0.1$ 
per cent sodium methyl ^-bydroxybenjoate 

Tablatf Hydroeorteo*. S, 10 and 20 mg. 

U. S trademark 336,023. 

Tut UpJPOW CostPAST 

Iftfgtion Corfaf fCoflCtftfrola): 20 cc. ampuls. A solution is $0 
per etni aieobol contaimns 5 mg ©i bydroeortisone in each cubic 
centimeter. 

TeblaH Cartafi 5, W and 20 »g. 

11. S Iradeaiark 361, 19t. 

HYDROCORTISONE ACETATE-U4.R.— Corf*! AeafaU (tlPjOim). 
•'•^Hril Aeotate <PrueB> -^ydroeoHona Ae«UI« (SltAa? & 
Dotme} — 17*Hydr©jycorUco»ltione.2l-a«t8tt.— The structural 
formula of hydroccrtbone acetate may be represenced u follows; 



/’Ayrlco/ Properf/*t.~Ilydrocortfsooe accUte is a white, odorless 
solid It melts between 218 and 223* (with dtcomposltinn) . It is 
very slightly soluble in ether and pncUcally insoluble In water. 
The amounts that dissolve in the foRonlitg sohents to form 100 
cc of solution are Q4$ Cm in alcohol and 0 7J Gm. in chloro- 
form 

A<tieA$ pnd Uiti — See the general statement on gluco-cortlceids. 
When injected sjstemically, Mdrocortisone acetate fs capable of 
producing the same side efircta >» cortisone acetate. !fow«\'er, whtn 
administered by intrasynosial InjttUon, lyalemic side eSccti hare 
not been observed 

H>tJfoton«one acetate is oseful for topCcal application la the 
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During the growth of the ovarian foUicJes induced by the follicle* 
stimulating hormone of the anterior pituitary, an estrogenic hor- 
mone secreted by the follicles (probably from the cells of the theca 
interna), evokes certain changes in the accessory organs. The 
vaginal mucosa thickens and the celts undergo a more intense comi- 
hcation; the myometrium hypertrophies, while the endometrium 
rapidly becomes proliferated. At this time the duct system of the 
breast develops At ovulation there is a release of the luteinizing 


ceases to produce progesterone Estrogen also is low at this time. 
The intrinsic factors that cause extravasation of blood and tissue 
fragmentation at the end of the cycle are not yet dear, but involve 
spasm of the spiral arteries of the endometrium with ischemia, 
endometrial necrosis and subsequent venous bleeding. 

Eiitagtn . — ^The injection of potent estrogenic substances in cas- 
trated animals will induce in the accessory sex organs changes typi- 
cal of estrus Long-continued injections, however, induce hyper- 
trophic, and then frequently metaplaslic, changes in the utrnu, 
cervix and breast, Chnicat endometrial hj^erplisia, chronic c>*stic 
mastitis and fibromyomas may be due to long-continued estrogen 
secretion by the ovary. 

Estrogenic substance abo ts responsible for the contractility of 
the uterus and the sensitivity of the myometrium to oxytocic 
agents. The smooth muscle of (he human fallopian tube abo u 
responsive to estrogenic substance. 

The curve of excretion of estrogenic substances in normally 
menstruating women varies extremely from day to day. In general, 
however, there is at least one sudden peak at the height of folli^br 
activity during ovulation. Excrelion curx’es in ovarian disorders 
have not been studied adequately because of technical difficulties 
in assays. Several methods for the chemical assay of estrogens nave 
been introduced recently During pregnancy large amount oi 
estrogens are excreted in the urine in the form of water-soluble 
conjugate. In pregnant women these are preponderantly m th* 
form of glycuronides, and in pregnant mares in the form of sul- 
fates Hydrolysb of the urine, either by acid or by putrefaction, 
converts the conjugated estrogens into their free forms, which are 
more active physiologically. 

Estrogem’c substances occur widc/y in nafure, inpUats^ 
in animals. Estrone (ketohydroxyestrin) and eslriol 
eslrm) are extracted from urine or placentas of humans during 
pregnancy while several estrogens, including estrone, 
hippulin, are obtained from the urine of pregnant 
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Ihc trans fottfl*. however, toore Kttnl anilyMs have demonstrated 
that it IS estr3dio3-17/3, the ris fono. Therefore, the substance that 
was originaHy called o-estradiol is in mhty estradjol-17^. Since 
estrogens are destroyed rapidly in the animal body, estrogen com- 
pounds which are absorbed slowly from the site of injection may 
be more eflitjent. Esters of the estrogens (faenroaic, acetate, propio- 
nate, palmilaie) have been prepared (or thu purpose 

Estrogens are used either orally, inlravaginafljr or by hypodermic 
injection of a solution in oil or a coltoidat suspension jn an aqueous 
solvent. Estrone and estradiol lose considerable activity when tai-cn 
orally When estrone is administered to the form of its sulfate, it 
retains a greater amount of its potency Several estrogenic com- 
pounds have been prepared which lose relatively little potency 
when administered orally Since these are highly actise, even when 
given once daily, they are to be preferred eacept when oral ad- 
ministration IS contraindicated 

Preparations eatracied from the unne of pregnant women or 
pregnant mates may contain crystalline or amorphous estrogenic 
material The estrogenic activity of such eatracta is due almost en- 
tirely to estrone Synthetic estrogens, which vary in efSaency and 
seventy of side effects, aUo are available Physiologic diffetenee 
between these compounds and the natmal steroids has not been 
demonstrated 

An enormous amount of eftnical research has been done with 
estrogenic substances Favorable results have bren obtained in only 
a few conditions 

^trogenic substances are used in a variety of conditions asso* 
cUttd with deficiency of estrogens These include symptoms of the 
menopause syndrome natural or induced, senile vapniiis, kraurosis 
vuivae and pruritus vulvae Some authoniirs suggest that estrogens 
may be given to control vasomotor symptoms of the menopause 
in doses sufficiently sntail not to produce cndosnririal or vagina) 
cpithelul changes A related u«e is in the trealmenl of hypogeni- 
talism in the ternale. hou ever the use of estrogen in such conditions 
subsllSuSes lor ovarun function but does not stiraulate it Estrogens 
have been used tn attempts to inhibit production of gonadotropic 
hormone by the anterior pituitary This requires very large doses. 
Large doses of estrogen probably do not inhibit iactation im- 
mediately postpartum, but rsttogetuc therapy is. helpful In reliev- 
ing the engorgement of breasts especially when lactation is to be 
suppressed. Accordme to wroe Invest^lors, estrogenic therapy 
does not clearly improve the results obtained «ith the u'ual 
measures, dehydration and breast feeding, and may be complicated 
by postpartum bleeding and a high rate of recumnee of tngorgr- 
mctit 

It is possible to interrupt the prolonged or erctsslve ilouinB of 
many women with “fitnctloria) bleedmg" by brief courses of in- 
tensive eslropenic therapy This U considered laie practice only 
when the Interval of Ire^om from bleeding is used to eliminate 
local pelvic lesions as the cause of the fto«{R;C The subsequent 
administration of sequences of rstrogemc substances and progester' 
one to ic-«taWish cycln ot fiowbag to a poiublt tnetbod of allevi- 
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atioR a condition that is widely believed lo result froai 
fidency of one or both ovarian hormones, but ibdf vsImWi® 
purpose must be rccarded as incompletely estabUsbd. 

EstrpRcns cause undesirable uterine and vapna) 
proliferation and frcquerrtly withdrawal endotnetrijl 
the advent of effective antibiotics, the use of cslroffM mkV 
Indicatcd in the treatment of ponorrheal ^ 

Esirocenic materials act toRCther with, or as a sufetiro ■ 
castration in the palliation of the local discomlotU f 
carcinoma and its mclasiases The action apparently « uot 
but may persist for a number of months, _ ^ 

Estrocens are carcim . ‘ i 

animals which have an ■ ' p 

mammary carcinoma “ ' .ti 

contraindicated, therefore, in the treatment of women 
familial or persona! history of mammary or gewtsi 
However, estrogens may be used in treatment of inopen 
carcinoma . ^ 

Some estrogenic substances, notably J.{^ ctn- 

estradiol, dicnestrol, estradiol diprojnonate and 
genic substances, have been found to exert, under e 

a palliative effect on mammary cancer Erire-ptns ««» > ,)ij, 
effectual If Riven to a woman with breasl cancer » 

• • i ttn 

■ " . 

tases. fn some patients, hoss’cs'er, acceleration 
occur, and should this be observed, therapy should 
immediately Estrogens can cause salt retention , ty j io* 
may be danRcrous Such reactions should be if 

salt diet and ammonium chloride or fnercunai ow ® s pjo- 
methods are ineffective, therapy should be ^jsstioi e' 

sionally uterine bleeding may occur, particularly 
therapy Usually, this is not serious, but patients sWu jr 
ined carefully to rule out concomitant uterine nurtstifl'l' 

known to occur not infrequently in older patients wtt 
cancer. . . 5 tcf^ 

frogej/efone.— The hormone of the corpus .j,? ffii^ 

lory changes of the endometrium, stimulates growtn ^ jtis 
mary alveolar tissue and relaxes the uterine smooth f 
essentia! for nidation of the ovum and maintenance oi v 
During gestation the ovary elaborates progesterone ofliy 
the third month, after which the placenta is 
elaboration Progesterone is excreted m the fotw 
glycuronide and is found in the urine in pregnancy ana “ ■ 
corpus luteum phase of the normal cycle. Studies on haow 
fion have revealed that pregnandiol excreted m the , j!£jtiP2 
abnormally low at about the hundredth day of gesta*'®"’/ ,n js 55 
an insufficiency of progesterone. Daily administration of 
mg of progesterone sometimes brings the pregnanoio' 
normal, but it has not been uniformly efficacious. 
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Ctystalline elhUterone (aRhy^w^-diosyprogeslerone) has pro- 
;"“estationaJ activity when admintstned orally. 

Commercial preparations a? pTosestetone are cither extratls of 
-^iRisnal ovaries, or the pyte compound prepared synthetically. At 
J®mne time there was consideraWe eothusiasm over the therapeutic 
:’S3iise of such prepatalwRs in dysmcaonhea, meporrha^iia and habitual 
Bsr^abortion, but satisfactory evtdntcc is inadequate to warrant de* 
e^’pendence on progesteroae 

^ Sferotd Esffogent 

Parent Etfrogena 

j; ESrRAOlOl.-.N.F — Oveeylvn (Cnia) — Dibydrotheekn — JT-Bcla- 
»J estradiol — J.l^-Dihjdrocy-dk-l^iS-eslratnene — The structural for- 
riT mu>a of estradiol may be represented as (bffows: 

It 



fhyiKat ?rop*d(«(.<~£stradiol occurs as white or slightly yellow, 
Mnali crystals or as a ctysuilme powder It u odorless and is stable 
in 8jr It u almost insoluble in water, soluble in alcohol, acetone, 
dioaane and in «olutions of ficed afliah hydroaides and spatingly 
soluble in vesietable oiU 

Aet'ODi ood tfier -'Estradiol is considered to be the form of 
the estroscnic hormone produced by the human ovary and is one 
o( the more potent of the trwwn compounds bavins rilm^r^^ic 
att)>n> Therefore, it shares Jh» • « ■ .'is 


. ■ . . w, me ointmrnt lor inunction ws mammary hypoplasia 
n of nrciiRible \ah)c and offers no advantace over lyslcmic therapy 
Dowj*.— -Estradiol i» aimmuiered orally in the form of fab' 
lets or topically (or local treatment of (he vapms in the form of 
suppositories Dosage »s prescribed on the basis ol n*' ■■ 

than on the basis of the umi • « ■ , . i 

ifotiurt estrocem or mirtures m 

hm UMtuI therapy of the « ■ • 

limes daily asuallv ptwlutrs a . , < « . 

irom OJ lo 0^ mR ihrre ii • • • ■ ■ 
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greater response is desired, parenteral therapy tvith injectable com- 
pounds may be used to start treatment, followed by oral main- 
tenance therapy with estradiol alone. (See the monograph on estra- 
diol benzoate.) 

For the local treatment in the vagina, a suppository containing 
0.4 mg inserted at bedtime is recommended for adults, in conjunc- 
tion with systemic therapy. Smaller amounts formerly were used 
for local treatment of gonorrheal vaginitis in children, but this 
method has been abandoned since the advent of penicillin. 

Biorcanic Laboratories, I^x. 

Powder Estradiol: Bulk; t, 5 and 10 Gm. containers for com- 
pounding use. 

Chicago PHARsrACAi Company 

Solution Estradiol in Oil: 1 cc ampuls and JO cc. viab. A solution 
in sesame oil containing 0.14 and O.JS mg in each cubic centimeter 

10 cc \ial5 A solution in sesame oil containing 02S mg. of 
estradiol in each cubic centimeter. Preserved with 0 5 per cent 
benzyl alcohol. 

Suspension Estradrvl with Benzyl AleoKol 4%: JO cc. viab. A 
suspension containing 0 14 and 028 mg in each cubic centimeter. 

1 cc. ampuls. A microsuspension containing 0.14 mg. of estradiol 
in ea^ cubic centimeter 

1 cc. ampub and 10 cc. vials A microsuspension containing 0 28 
mg of estradiol In each cubic centimeter. 

CiBA Pharmaceutical Products, Ikc. 

Tebletf Ovocylin: 0 1, 02 and 05 mg. 

U. S. patent 3,096.744 U. S trademark 362,717 

ESTRIOL.— Theelol — J.16.I7-TrihydroTy-A-l,3.S-estratrient —A 
crystalline estrogenic steroid isolated from the urine of pregnancy 
The structural formula of estriol may be represented as follows. 



ble in water but b soluble In alcohol, diozane anu oiis 

Actions end i/sw.— Estnol is much less actively estrogenic than 
estrone when injected. See general statement on estrogen. 
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Orally, 0 06 to 0 12 tag. one to four a day, alone 
or as supplement to parenteral tbmpy. 

Pakxe, Davis & CoityAKT 
Kaptasli Tliaelo): 0JZ4 mg. 

ESTRONE-U.5.P. — E*fru 9 «ftoo« (KKEatERS-UsBAN). — Edrutol 
(Caxsoh Dunjiaji Sarmi) — ^Tfcalettrid {Car-vrkk) — Theelm. — 
The structural formula of estrone may be represented as follows’ 



Pkyiie^l P/optrtiti . — Estrone occurs as a white to creamy white, 
crystalline powder or as small, while cD'stals. It is odorless and it 
stable in air It is soluble in alcohol, acetone, diovane, vegetable 
oils and >n solutions of flted alLaU hydroxides but only slightly 
soluble ut water. 

Aeheei end I/im,— S ee the general statement on estrogen. 

Oeso;*.— In disturbances of the menopause 0.2 mg to 1 mg. 
injected intnmuscularly one or more times weekly dependiog on 
the response of the patient After relief is obtained dosage may be 
lowered to a maintenance level As much as S mg. per week may 


ms and it ii adiuaole to reduce the dose of estrone as soon as 
feasible. 

Estrone is elective by mouth if the dosage Is adequate. 

Abbott LABOiUToaaa 

SelvtloB EifroB# h Oil; I cc. ampuls. A solution in peanut oil 
fonlainins J ir- — • «- . •» uu 

JO cf \)als 
in each cubic • 

tent dilorobut...,.,. * ' 


Aqw.ow Sviptflilflfl Etlfod*; | te, ampuls and 10 cc vials A sue 
person containing 2 mg <,f estrone in each cubic eVnttaeter 

The BiO'lvTtASot LAsoMtoinis, I.*ec. 

«.h cbic „ p.. iAtoS'J? 
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Aqu.oui Suiqonilon Eihoii.: 10 cc. vUls. A susptnslon conUWnt 
2 mg. of Mlronc in each aibic ccnlimeler, Praerved hilb OS per 
cent pncnol. 

Bjorcanic Laboratories^ I.vc. 

Pewdat Eifrone: Bulk; I» S and lO Gnj. containers for compound, 
ing use. 

C. W. CAR.VRIcr COJIPASY 

Solution TkeUstfin In Oil: 1 cc ampuls and 10 cc. vials A solu- 
tion in sesame oii containing I mg. of estrone in each cubic centi- 
meter. Tlie 10 cc. vial £s prescrA-ed nilh oj per cent benrjl aicohol. 

Aqueeui Sujptnifon Tftafettn'A: 10 cc, vials. A suspension contain- 
ing 1 mg. of estrone in each cubic ceniimeter 
1 ec. amputs and 10 cc. vials. A suspension containing 2 tng. of 
estrone in each eubie centimeter 
10 cc. vials. A suspension containing S mg. of estrone In each 
cubic centimeter. The 10 cc. viak are prescr\-e<J with thimerosaJ 
1:10,000. 

KMStERS-UwjAJf COilPA-Vr 

Solution Ettruq«nen« in Oil: 1 cc. ampuls and 10 and 20 cc 
vials. A solution in sesame oil containing 1 mg. of estrone iri each 
cubic centimeter. Prtsen'cd with 05 per crni ehlorobutanol. 

10 cc vials. A solution in sesame oil containing 2 mg. ol estrone 
In each cubic centimeter. Preserved with 0.5 per cent chJorobutanol. 

Sutptavioa with ProeiTfto Hydrochlorido l%! 1 CC 

ampuls and 10 cc. vLsk. A suspension in IS per cent propylene 
glycol containing 2 mg of estrone in each cubic centimeter. 
Preserved with thimerosal l'I0,000. 

1 cc ampuls and 5 and 10 cc. vials. A suspension in 30 pet cent 
propylene glycol containing S mg of estrone in each cubic cenU- 
meter. Preserved with 0 1 per cent sodium bisulfite a-'d thimerosal 
1 : 10 . 000 . 

U S. irademaTk 3TT.S49. 

Eli Liiiv & Compajtv 

Aqueous SuipensioR Estrone: 1 cc. ampuls. A suspcrueH contain- 
ing t, 2 or S rag. of estrone in each cubic centiaietci ^ 

10 cc. ampuls. A suspension containing 2 mg of estrone m each 
cubic centimeter. . . 

S cc ampuls. A suspension containing 5 mg of estrone m cacn 
cubic centimeter. Preserved with thimerosal I 10,000. 

Solution Estrone In Oil: 1 <c ampuls. A soluUon in sesame oO 
containing OS or l mg of estrone in each cubic 
to cc. vials. A solution in sesame oil containing 1 mg. ot estron 
in ea^ cubic centimeter. 

Vaginal Suppoiitor/os Ettrona: 0.2 tug. of cstrone in 8 glycerin 
base. 
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Ltxcqis Laboratories, Inc. 

SftMion E<fron« in Oii with 8«iny( AUoKo! i*/,: 10 and 15 cc. 
vUls A solution in sesame oil conUimiig 0 5 and 1 mg , respec- 
tively, of estrone in each cubic centimeter. 

Aqueous Suspeniion Eif/oiia wUli Benxyf Aicehol 2%: 10 cc vials 
An aqueous suspension containing 2 mg. of estrone in each cubic 
centimeter 

Meyer Cheiijcai, CostPAwy, Ikc. 

Solution Eitrone in Oil: JO cc. vials, A solution In sesame oil 
containiKB 1 mg of estrone in each cubic centimeter. Preserved 
wah 0 5 per cni cWorobiiMnol 
C S M1U.EK Laboratories, Inc 
Aqueous Suipenilon Eitrone: 10 ec vuls A suspension containing 
2 or 5 mg of estrone in each cubic centimeter 

Parxb. Davis & CojtpA.»fY 

Solution TKoUn m Oil. t cc ampub A solution tn peanut oil 
containing 02, OS or J mg of estrone in each cubic centimetfr. 

10 cc. vials A solution in peanut oil coRtaining 1 mg of estrone 
la each cubic centimeter 

Aqueeuf Suipensioa Thtelm; 1 cc ampuls A suspension contain- 
ing t, 2 or S mg of estrone tn each cubic centimeter 
S cc vials A su'pension containing 5 mg of estrone in each 
cubic centimeter. 

10 cc vials A suspension containing 2 mg. of estrone in each 
cubic centimeter. The 5 cc and lO cc vub are preserved Kith 
bcnrethonium chloride J 10,000 

Suppoiltorics Theehn 02 mg of estrone in 8 glyccro- 
gelatln base 

Pn«R Laboratories, Dmsios or Ciias PnrER & Cosipasy, Ivc. 

Suspenilon Etlreea 10 CC viah A suspension containing 2 or 
S Rig of estrone in each cubic centimeter Preserved with 001 per 
cent thimerosal 

Carrou. Dunham Suirn PaARMAcw Cqsipany 
Soiufion fitruiol in Oil 30 CC vials A solution in peanut oil 
containing 1 mg of estrone In each cubic centimeter Presen’ed 
H-ith OJ per cent chlorobutanol 

Aqueous SuipeadcA Etlrvsof; 5 and IS cc vials A suspen'Ion in 
isotonic sodium thionde sotutloR containing 2 mg ol estrone in 
each cubic centimeter 

IS cx vials A suspension in botooic sodium chloride solution 
cofltainJng S mg ol estrone lit each cubic tenfimeter Preserved 
with 0 5 per cent chtorobutanol 

S J. TuTAa 1 CoirfAsv 

Aqueous Suspeniion Eilront: 10 tc. viab, A suspension containing 
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2 or 5 mg. of estrone m each cubic centimeter. Preserved with 
O.OOS per cent and 0.01 per cent thireerosal, respectively. 

BsfenHed Parent Estrogens 

ESTRADIOL BENZOATE>U.S.P.r— Dimenformon Benroate (OsCA- 
HOk) — Ovocylln Banzeats (CiBA).— -Beta-estradiol benzoate. — 
Estradiol Monobenzoate. — A-i^^-Estralriene-l 7-oJ-3-ben2oafe.-- 
’'Estradiol Benzoate is the benzoyl ester of the beta isomer of 
estradiol (J,t?/?-droM,J^-eslfatn'ene.” C/SJ*. The structural for- 
mula of estradiol benzoate may be represented as follows: 



Phyiieal Propef/zet.— Estradiol benzoate is a white or slightly 
yellow-to-brownisb, crysuliine powder. It is odorless and stable 
in air. It is almost insoluble tn water, soluble in alcohol, slightly 
soluble in ether and sparingly soluble in sesame and other vege- 
table oils. 

Actions end t/iei.— Estradiol benzoate, one of the esters of es- 
tradiol, is less sub/ect to destruction in tbe tissues than its parent 
compound, and thus it is suitable for parenteral inieetJon, produc- 
ing the same effects as estradiol (See tbe monograph on estradiol, 
the gsneral statement on ovaries and the subsection on estrogen) 
Esterification of estradiol slows its rate of absorption and chmiM- 
tion, so that the retaU'vc efficiency of the inj'ecfah/c estradiol 
benzoate is greater than that of orally administered estradiol. 
Estradiol benzoate is subject to the same contraindications as other 
estrogens. 

Ootaqe . — Estradiol benzoate is administered by intramusroar 
injection as a solution in oil Doses are expressed in terms of the 
weight of the esters. 

For treatment of the menopausal syndrome, the initial dosage, 
depending on severity of symptoms, ranges from 1 to 


prW«terone therapy. In breast engorgement, 1.66 mg J;; 
administered until the engorgement subsides In kraurosis 
and senile vaginitis or pnirittis vutvae, the dosage is the same 
that indicated for the menopausal syndrome, except tnat 

- . .-Ji— f — .-L vaginal suppositonw 

, of prostatic cara- 
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CTBA PEARUACnmCAt Prodticts, htc. 

Soitftlon Ovoeyfin BenzoaH in Oil. 10 ce, vials. A solution in 
sesame oil contauung 0J3 or !.££ mg of esCradiol benzoate in 
each cubic centimeter. 

U. S talent 2.0«,487. 


Obcanos, Inc. 

Solution Dlmenformon Sontoote Sn 0{\'. 1 cc. ampuls. A solution 
in sesame oil containing 0 !&6, 03J, 1 or 1 66 mg of estradiol 
benzoate in each cubic centimeter Preserved with 0.8 per cent 
methyiparaben and 0 1 per cent propylparaben 

10 cc vials A soluUon m sesame oil contaming 033 or 2 mg of 
estradiol benzoate in each cubic centimeter. Prcser\-ed with 0 8 per 
cent metbylparaben and 0 1 per cent propylparaben. 

U S. trademark 36S.4S3. 

ESTRADIOL CYCLOI*CNTYLPROPIOMATE.~3.Hydro!cy.A-l^,S- 
estrattieB«-17-ryclopeniylpro;«otute — The structural formula of 
estradiol cyclopentylpropionate may be rtpresnited as follows 



fhnital Rroperfiei.— Estradiol cyclopentylpropionate is B white, 
odorless, costalhne solid with a melting point between 1(8 and 
152*. h is freely soluble in thlorofom and in ether and practi- 
cally Insoluble in water and in aikabs The approximate amounts 
that dissolve at TS* in the following solvents to form 100 cc. of 
solution are 2 Cm in alcohol and 2 Gm. m methanol. 

Adiom end yi»f.— Estradiol cyclopcntylpropianate has the same 
actions and uses as estradiol and its other fat-soluble esters (See 
the monographs on estradiol, estradiol benroate sod estradiol di- 
propionate.) In vegetable oil solutions for intrarnuscukt iniectiou, 
estradiol cyclopentylpropionate may produce more prolonged estro- 
genic effects than similar oil solutions of cither estradiol benzoate 
or esttadiol dipiopionatt In Rwnopausal women, vbe average dura- 
tion of estrogenic action, as measuml by vaginal smear. Is approxi- 
mately 3 to <t weeks alter a single in]retion of S mg. in oil. Relief 
of vasomotor symptoms appean within 1 to 5 days and is mam- 
Utned 1 to 8 weeks 

Estradiol cyclopentylpeopmnxte is Rot associated with adv'erse 
reactions to any greater extent than may be encountered with 
injectable oil soluUons of ether esters of estndiol- It should be 
employed with the same precautions aa with the admialstratiee 
of similar preparations and of eatrogeni in general. 

Deiegn —Estradiol cyclopcntylptoplonate b administered in oil 
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solutions by intramuscular injection only. Initially, a single dose of 
1 to 5 mg. is injected weekly for 2 or 3 weeksj for maintenance, 
the dosage interval may be lengthened to 3 to 4 weeks. 

The Upjohn Compahv 

SoluHon Depo-Estradiol Cyclopentylproplonate In Oil; 10 cc. vials. 
A solution in cottonseed oil containing I mg. of estradiol cyclo- 
pentylpropionaie in each cubic centimeter. 

S cc. vials. A solution in cottonseed oil containing 5 mg. of 
estradiol cyclopentylpropionate in each cubic centimeter. Preserved 
with 0 5 per cent chlorobutanol. 

U. S patent U. S iradeniarfc SIS, 760. 

ESTRADIOL DIPROPIONATE.U.S.P. — Ovoeylln D/proplonate 
(CiBA).-^-l,3,5-Estfatriene-3,l7*dipropionatc. — “Estradiol Dipro- 
pionate is the dipropionyl ester of the beta homer of estra^o}” 
V3J*. The structural formula of estradiol dipropionate may be 
represented as follows; 



Phyiteal Properi/ei.— Estradiol diproplonalc forms small, white 
to off-white crystals. It is almost insoluble in water, soluble b 
acetone, alcohol and dioaane and sparingly soluble in vegetable oils 
Estradiol diproplonatc melts betiveen 103 and 106*. 

Aefions and Ustt . — Estradiol diproplonatc, an ester of estradiol 
less subject to destruction in the tissues than the parent compound, 
is suitable for parenteral injection to produce the effects of that 
estrogen and shares the actions and uses of estrogens in general. 
Its contraindications are also the same as for other estrog^. 
See the monograph for estradiol, the general statement cn tee 
ovaries and the subsection on estrogen. 

Estradiol dipropionate, like estradiol benzoate, is absorbed more 
slowly and eliminated less rapidly than estradiol, but its effects arc 
qualitatively the same as those of other estradiol compounds. 
Also see the monograph on estradiol benzoate. 

Dosage . — Estradiol dipropionate is Injected intramuscularly as 
a solution in oil and is given in doses expressed in terms oi tne 
weight of the ester. A single dose is appro.Timate]y half as po«« 
by weight as estradiol benzoate, but, owing to its more susume 
action, estradiol diproprionatc is more potent than the benzoa 
when the two are compared on the basis of maintenance dosag 
required to provide equivalent therapeutic effects. 

For the menopausal syndrome, the initial dosage ranges irorn 
to 5 mg. injected weekly for two or three injections; mamtenanc 
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usually require from 1 lt> iJI mg. es'ery 10 lo 14 days. For sub- 
stitution therapy in hypogenitalism and sexual infantilbrn, 2J to 5 
mg. n ectly is recommeoded. For functional uterine bleeding, 5 mg. 
weekly is recommeoded followed by sequential progeierone ther- 
apy. In breast engorgement, 2.5 mg daily is given until the condi- 
tion subsides. The same dose as for tfae menopausal syndrome are 
applicable to kraurosis and senile vaguiitts or pruritus 


Cm PzAusAcnmcAL Psonccis, Isc. 

Solution Ovoeyiin Dip ropio/Mto in Oil. 1 cc. ampuls. A solution in 
sesame oil containing OJ, 0.5, l, 2J or S mg- of etndiol dlpro* 
pinnate in each cubic centimeter. 

10 cc. vials. A solution i» peanut oil containing 0.2, 1 or 5 mg. 
of estradiol dipropionale in each cubic centimeter. 

U. S. parent ?,20M27. 


Demcfhet of Parent Bsfrogens 
ETHINYL eeTe*r..«. MCB c . 
(CtM).— •' *••• • ' 

OrettrelfN (V '<•5 • 

S,lJ-dihydroiy . * • • • • 

ethinyl otradi • , 



Firveat ^'roperf/e*.— Ethinyl eslradio} fa a fine, while, odorless, 
co^talline ponder, «bjcb melts betneea 141 and 1<&*. On pro- 
longed besCinx at ISO* the melt sometima solidifies. The poly- 
morph lius cbUlned melts bet»etn 180 and 186* II fa soluble in 
acetone, alcohol, chloroform, dioxane, ether and legeiable oils, but 
practically insoluble in water. It fa soluble in solutions of sodium 
or potassium bydroaidc. 

... ’ • ^ . ■ • • » ' •• •, 


• • I ■ H , * m. t , • 

reactions, such as hradiche, oitrsea and sonuttng. b found in the 
same proportion of patienls as occun with ocher orally active 
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estrogens. When the total daily dose is taken at bedtime tic inci- 
dence of side reactions is reduc^. 

Dojoje.— In hypo-ovariamsm: OJ3S mg. one to three times daily 
during the first half of a cyclic estrogen-progesterone regimen. In 
menopause: 0 02 to 0 OS mg. one to three times daily. 

For functional uterine bleeding (menometrorrhagia), 05 mg. 
once or twice daily. Alter hemostasis, O.OS mg. one to three times 
daily as part of cyclic estrogen-progesterone therapy. The suggested 
course of therapy consists of three 20-day cycles exactly alike The 

' ■ ' ‘ ■ ‘I the 

* ‘ ' ■■ h to 

• ■ ■ lira- 

muscular injection of 5 mg of progesterone The treatment then is 
suspended, and after a latent period of about 5 days tie patient 
generally begins to bleed again Five additional days are allowed 
for this ble^ing episode, and (hen the second cycle of treatment 
is begun. 

In prostatic carcinoma, 015 to J mg. daily. For control of 
breast engorgement 02 to I mg. daily {or 3 days, gradually 
decreasing to O.t mg. daily at the end of an additional 7 days 


CiBA Pearmaceuwcal Psooucts 
Tablets Etieylol: 002 and 005 mg. 

McNeh. Laboiutories, Inc. 

Blixir Oretfrelrit: liSJ and 473 cc and 3.78 liter bottles A 
flavored alcoholic elixir containing 0004 rog, of ethinyl estradiol 
in each cubic centimeter. 

Tablets Orastralyn* 0 02, 0.05 and 0.5 mg. 

U. S. trademark 560,766. 

Okcanon, Inc 

Elixir Lynoral; 118 and 4?2 cc. and 3.7s liter bottles A solution 
containing 0 0075 mg of ethinyl estradiol in each cubic renlimeter 
Preserx’cd with 0 0J7 per cent methylparaben and 0025 per cent 
propylparaben. 

Tablets Lynoral: 001 and 005 mg. 

SCIIERINC CORPORATIO.V 
Tablets Eitinyl: 0.02, 0 05 and 0.5 mg 

u. S. patent* 2,251,959 and 2,265.976 U. S trademark 398,209. 

V'anpelt & Brown, Inc. 

Tablets Oradlol: 0.02 and 0.05 mg. 

U. S. trademark 568,045, 
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Conluqafed Eshogens 

ESTROGENIC SUBSTANCES. CONJUGATEO. — Amn«froge« 
(So«ffia).“-Con«UrQn (WytTn).'-E»WW (PheMo). — Konogen 
(LiLt,\) — Premsfin (Aydist) — ^A n amorphous preparation con- 
taining the tialurany octumnR, v>at«-soluUc, conjisgated {orms 
of the mixed Mtrogens obtained from the unne of pregnant mares 
Conjugated estrogenic substances may be prepared by either selec- 
tive extraction or selective adsorption of concentrated urine from 
marts pregnant 5 months or longer 
"The prindpai estrogen present in conjugated eslrogenk sub- 
stances Is sodium estrone sulfate. Varying small amounts of other 
equine estrogms and rclalwely large quantitie-s of nonestrogenic 
material aUo are present in the mixture Tiic tola! estrogenic 
potency of the preparation is expressed in tems of an equivalent 
quantity of sodium estrone sulfate 
Aefioni and Uttt . — See the general statement on estrogen 
Doiege.— For the control of menopausal symptoms, 1.25 mg dally 
IS usually suffident f( (he response is not satisfactory after a few 
days of treatment, the dost may be increased After symptoms haie 
been brought under donttol the dosage may usually be r^uced For 
the treatment of senile vaginitis, kraurosis vulvae and pruritus 
vuivae, I 25 to 3 T5 mg daily should be sufficient For palliation 
of mammary cancer, a daily oral dose ol 30 mg is recommended. 

Aveasr LAeoRAToatts, Irrc 

ilquid feemerifl' 120 cc bottles A 12 5 alcohol solution contain- 
ing 016 mg of coniugated ntrogenic subiunees in each cubic 
centimeter 

Tablets Prsmarin- 0&3i OJ, 1.25 and mg. 

V S UKfeinark 397.93$ 

ElZ LXU.Y & COU7AKT 

TabUlt Konogen*. 0025, 125 and 2 5 mg 
PaEsfo PiiAxMAcauncAi. Labowitomis, Ivc 
Tsblsts Estrtfeli iJS rag 

E R Squibb & Sovs. DmsjoY or Oun MATnusox CittxiiCAt. 
COBfORATlOY 

TsbUts ARintsfrogsn: OJ, 062. 1 IS and 2 S nxg 
t? S IMdemark S39.Stl 

Wvitn Laboratokics, lie. 

TebUtt ConecNon' 0,62 and 1.25 mg 

V h tr*4rniar]i 423.035 

PIPERAZINE ESTRONE SULFATE P>p*rai;», (Abbott} 

— riperatine estrone lulOtr marketed for use as a drug la stibilued 
with a small amount of free pipenutne — The ilructural formula of 
piperaiine estrone sulfate may be i^naented as follons. 
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Physical Propetlltt. — Piperazine estrone sulfate is a fine, white to 
creamy white, odorless, co'stalline powder. It melts between 185 
and 19S* to a liRhl brown syrtip, which solidifies on further heat, 
in?, and finally melts with decomposition between about 240 and 
250*. It is slightly soluble In water and alcohol. 

Aelhns and Usts . — Piperazine estrone sulfate has the same ac- 
tions and uses as the naturally occurrin;; conjugated estrogens. 
See the general statement on estrogens 

Dosegn. — Piperazine estrone sulfate is administered orally. For 
the control of menopausal symptoms. I.S mg. daily usually is suffi- 
cient The dosage may be increased if the response is not satisfac- 
loryj It may be reduced gradually when the symptoms have been 
controlled For the treatment of senile vaginitis, kraurosis vulvae 
and pruritus vulvae, 1.5 to 4 S mg. should be adequate. For post- 
partum breast engorgement, 4.5 mg is administered at 4 .hour 
intcr\'3ls for five doses. 

AbCOTT LAOOKATORteS 

Eliiir Sulestrei P!per«rin«: IIS cc. bottles A flavored eltdr con- 
taining 05 mg of piperazine estrone sulfate m wch cubic centi- 
meter. 

Tablets Sulastrax Piperazine: 0 75, 1 5 and 5 mg. 

V S patent 2, 642, 437 U. S IradrniarL 560,752 . 


NonsteroM Estrogens 
Sfilbene Oerirafires 
CHLOROT’ *'■. :^T.’ ••• 

o>;>phcnyl)» 

formula of • . . * ’i * 



Physical Properf/es.— Cblerotrianfeene is a white, o^®***; 
taliine powder with a melting point between “"vVretone, 
comes syrupy at about I08-). It is freely soluble m acewre, 
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benzeD« and dilorofomt and vety digbtly soluble in water. Tbe 
amounts that dissohe in the toliovn^ sohents to form 100 cc. 
of solution are 0.2S Gm, in alcobnl and 3 6 Cm. in ether. 

Aefions end Vttt. — CblorotrianiseBC m feneral shares the actions 
and uses of tbe estrogens (see the £enersl statement on estrogens) 
Howeser, it possesses certain pecufur attributes not common to 
other estrogens When adnsioistered enliy> the amount of estro- 
genic activity recovered in the stool exceeds the amount originally 
administered in the form of cblorotriantsene. This indicates that 
by some tneUbolic process the potency of the drug is enhanced 
A hint at the probable ioalc of this enhancement is furnished by 
esperiroents in which tbe activity of riilorotrianisene b increased 
by incubation with liver homogenates Cblorotnanisene, in the 
dosages used in esperimental studies on laboratory animats, ap- 
parently induced less pituitary or adrenal byperptasia than other 
estrogens The compound b stored in the body fat, from which it b 
released slowly over a period of lime, varyine with the amount 
admiBbterrf Therefore, its action will persist for varying penods 
following discontinuance of the drug Its use in high dosages in 
mammary cancer occurnng 5 years or more past the menopause 
is not recommended because of the occurrence of uterine bleeding, 
although there » less tendency toward withdrawal bleeding in the 
lower dosage momraended (or the mtnopau'e Cblorotrianbene 
b effective in the relief of breast engorgement h apparently causes 
a minima! incidence o( withdrawal ble«Jinff 
Oosegf. — Chlorotrianisene has a tower miilieratn equivalent than 
other s^thetic estrogens and doses are higher for comparable 
effects average dose for relief of menopausal symptoms varies 
between i2 and 7* mg daily by mouth In prostatic cancer, 24 mg. 
daily has proved effective in lelievuig symptoms The average 
recommended do« (or the relief of breast ensorgemem b 48 mg of 
chlototfMniscne daily for 7 days 

The Wm S MtaaEU, Coue«or 
Capsules TACE: 12 mg incoraod. 

Oral Drops TACE. 30 cc boUks. A ffavorrd solution in vege- 
table oil containing 13 mg of chlorotrunisene in each cubic 
centimeter 

C $ raltnt 2,430.191 

DIENESTROL-Ui — Restml <CesT*At> — J,4-aU(^-hjdro*y- 
ph<n\l)-3.4.he*adiene — “DrenesUol, dned at 103* for 2 hours, 
cotitams not le»s than OS per tent of CibIIioO^ ■' VSJ’ The stnic- 
lura! formula of dicneslro! may be represented as follows 

Cm,€h, 

HifMtal ^rc^erfiei.— 'Dirnrstnrl forma colorless or white or prac- 
tically while, nerdletite trysiak or a white or pTaclicalty while 
crystalline powder ]( is odoflevs and nelts between 231 ai^ 234'- 
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It is readily soluble in acetone, alcohol, ether, methanol and pro- 
pylene glycol and in dilate aqueous sodium hydroxidej it is soluble 
in chloroform and practically insoluble in water and dilute mineral 
acids. 

Actions end Uses.— Dicneslro! is used orally. Investigation indi- 
cates that this compound gives rise to fewer side reactions than 
diethylstilbestrol and related synthetic estrogens, but it is less 
potent (Sec the general statement on estrogen.) 

Dotage . — In the treatment of menopausal symptoms, orally in 
daily doses of O.t to 0 S mg. for mild to moderately severe symp- 
toms; or to 5 mg, injected subcutaneously or intramuscularly, 
once or twice weekly In artificially induced climacteric a daily oral 
dosage of 0 5 to 1.S mg may be necessary. For palliation of mam- 
mary cancer, 15 mg. is the dally oral dosage. 

The Bio-Ramo Dare Company 
Tablets Dienesfrol: O.t, OJ! and 1.5 mg. 

The Centsae PnARUACAt Company 
Suspension Restrol: 10 cc vials. A suspension containing 5 mg. 
of diencstroJ in each cubic centimeter. Preserved with 0.5 per cent 
chlorobutanot. 

Tablets Restrei: 0.1 and 0.5 mg. 

Vjctor M Hermeun and Company, New Products Dmsroir op 
KeITH-VjCTOR PuARMACAt COMPANY 
Tablets Oienestrel: 0.5 mg. 

Ltovo & Dabney Company, Inc- 
Tablets Oienestrol: 01,0 25, 0.5 and 5 mg. 

White Laboratories, Inc. 

Tablets Dienestroi: 01, 0.5 and 10 mg. 

DIBWYiSriLSBSTROL-US.P.Stilbcstnsl—n.a'-DxthrWf^- 
benediol. — “Diethjblilbcstrol, dried at 105* for 2 hours, contains 
not less than 98 5 per cent of CieHsoOj ” V. S P. The slructura 
formula of diethylstilbestrol may be represented as foUo'vs: 



fAyi/co/ Pfopert/es.— Diethylstilbestrol is a 'vhite, odorless, jwt- 
lalline powder, melling between 169 and 172*. .nri 

in water but is soluble in alcohol, fat solvents and f* ,.®. , 
in dilute alkali hydroxides It should be stored in tight, ugm 
resistant containers _ .»»-ndve 

Actions enrf U$et.— Dodds and ins co-workers, 2^" , 
eiperimentation with synthetic substances, rerogmz^ the e$ 
genic activity of the stiibcnc compounds. DlcthylstUbestrolis ine 
S ^tent of these products described up to the present time. 
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It may be piepared in a variety of ways from nonhblogic, organic 
tbtTDjtais, lb physiologic activity duplicates ptaclwaily all tie 
known actions or natural estrogens. Thus It indoces etrus fn 
rodents, stimulates the growth of the endo mctriiitn and myo- 
metrium, primes the endoroctnum for progestat-ional changes, causes 
reddening oJ the “stt skin" of monkeys and leminkaUon of the 
plumage of birds, inducw growth of mammary duels in female and 
male animals as well as in human beings, taues the blood fat and 
calcium in foul, induces withdraual uterine Weeding in ca'ltated 
animals and human beings and suppresses ovulation, ft also in- 
hibits the secretion of vanous factors of the anterior pnuilaty 
gland >n etpenmenta) aoimab It differs in its action from natural 
estrogens in its inability to cause the ovipositor reaction of •‘■e 
female bitterhog and to anugontze the ' i 

comb growth oi capons - I 

have ■ 
for 

D . oLiiig highly actiie 

bv r .v«ucgusiy. fhe ratio of potency between 

oral vsientetal adrnimsttaUoB varies m the bar-ds t>5 difffrtirt 
iniestigators from t 2 to t S m the human being as well as in 
rodents Is the therapeutic use ot diethyistilbestrol there may be a 
significant incidence of side reactions, (he nott common of these 
being nausea, vomiting and headache There is, however, conclusive 
evidence that erpenmentaffy diethylstitbescro? is not significantly 
more (one (hsn the natural estrogens ft is now behtv^ that the 
unpleasant symptoms aruing from dtelhybCilbestrol admmbtration 
are s>stefflic rather than local m ongin. and probably due to iU 
rapid absorption into the blood stream, ssnee fev< untoward tymp- 
lorns are observed with (he use ot diethylsUlbestroi compounds, 
which are absorbed slowly from the site of adroinistralion. 

For uses and coniraindKatrons sec the general statement on 
estrogen 

Doie^t . — The aierage therapeutic dose (ot the treatment ol 
menopausal symptoiiu is 0 S to ) ing daily by mouth, although 
It a advisable to start with smaller doses lor pacients who tend to 
develop disagreeable «xmptoins In other condition*, courses oi 
iherapy a few weeks apart are recommended by «ome authorities. 
ImKtion of similar quantitin ol dKth}l<Eilbe5trol in oil solution 
art adtmnmered one or more times weekly Ointment oe tupposi- 
tones containing this matemt may be used for topical applications 
in (he titatmeni of tuhar and vaginal conditions In prosiatic 
rarcinwma, the itsowpTntndrrJ dosagt b } mg daily intramu5CuUr!y 
(or several wttks if oral administration b not feasible, after which 
the dosage is reduced gradually to 1 mg daily, or 0 5 mg. ^ree 
limes daily by mouih For pollution of mamnuay cancer, 15 mg. 

IS (he daily oral dose recomtnrndcd 

Aieort LABoaaroaiES 

T«bl«t( Oiafhyldilhestrob OS, I and 5 mg. 

Vaginal Supposlto<«as O'vfhyliftibatfrol. 05 mg 
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AiiERicAN Pharmaceutical Coiw asv, Isc. 

Tabloli Dlsfhylililbeifrol: 1 and S mg. 

Bio-I.vtrasol Laboratories, Ikc. 

Sofufion Die{hyfttilb«ifrol in Oil: I cc. ampuls. A solution in 
sesame oil containing 1 mg. ol dicthylstUbcstrol In each cubic cenli* 
meter. 

The Bowman Bros. Drug Companv 
T«blefs Dielhyltfilbeifrol: 5 tng. 

Boyle & Company 
Tablets Dletbylstilbeitrot: 5 mg. 

Chicago Phariiacal Company 

Tablets Dlethylstilbestrol: 1 and S mg., uncoated; OJS, OJ, 1 and 
S mg., sugar coaled. 

Cole CutjncAt CoiiPANV 
Tablets DiethylstilbestroI: 1 mg. 

The Drug Products Compa.vv, Inc. 

PuUelds Diethylstilbestrel: 0.1 and 1 mg. 

Endo Products, I.vc. 

Solution Oiethylstilbestrol In Oil: I cc. ampuls A solution in 
sesame oil containing OJ, I, 2 and 5 mg. of dlethylstilbestrol la 
each cubic centimeter. 


EsiRO CntutCAL Company, Inc. 

Solution Diethylstilbestrol in Oil: 1 cc. ampuls and 30 cc. vUls. 
A solution in corn oil containing I, 2 and S mg. of dicthybUl- 
bestrol in each cubic centimeter. Preserved with 0.5 per cent 
chlorobutano! 

The Evron Company, Inc. 

Tablets Dlethylstilbestrol: 1 and S mg. 

Gold Leap Pharmacal Company, Inc. 

Solution Dlethylstilbestrol In Oil; 1 Cc. ampuls and 30 
A solution in sesame oil containing I and 5 mg of diethyktuwstro 
in each cubic centimeter. The vials are preserved with OS per cent 
chlorobutanol. 

Keith-Vicior PiiARirACAt Company 
Tablets Diethylstilbestrol: 1 and S mg. 


Eti Lilly & Company . 

Solution Di«fl.»l.lllb..trol in Oil: I cc. .“'“'’“’f •,/ “,S 

cottonseed oil containing 1 or 5 sqg. of diethylstilbestrol 
cubic centimeter. 
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Suppositoriei Ditthylsfilbtstrol: 0.1 and 0.5 ag. 

Teblefs DIetiiyfsf!!t>«xtfol; OJ, OJ5, 0 5, 1 and 5 dg. 

Paul Masey LAsosATORtEs, Inc. 

T«bleh Oie^KyUKlbesfroli 01, 025, 0.5, 1 and 5 mg. 

E. S. Miller tA8o«ATO»as, Isc. 

Solufion D!«IhyUl!lb«ttrol tn Oil w!fh B«ni»cain» 2%: 1 cc. am- 
pub. A solution in sesame oil containing 05 tsg of diclhylstilbes* 
trol in each cubic centuneler with Z per cent benrocaine. Preserved 
with 0 S per cent creso). 

Tebiefi DielbyUiitbestroi: O.t, OS and 1 tng 
PitvsiCMKs* Drug asto Sin-MY CoMMmr 
Tibfah DUthyltHlbeitrof. 0.2, 0.5, 1 and 5 mg. 

PaCMO PlURiUCtUTICAL Lasoratories. I.YC. 

SeluHon Oietbytifilbesfroi In Oil: 1 tc aiDpuk A solution In 
peanut oil conUiolDg 5 mg. of dietbybtSbestroI is each cubic 
centimeter. 

Tablets Oietbylitllbesfrei: 1 and 5 mg. 

Vagbel Suppositories DietKytstilbeitrel: 0.2 asd 0.5 mg. 

Rexall Drug Coupany 
Toblets OUthyistilbestrel: 5 mg. 

VVtuuac H. Rorcr, Ikc. 

Toblets Dietbytstilbestrol: 1 and 5 mg. 

Carroll Duk»as( Sstrrn Praruacal Coupa.'st 
T oblets Dieibylttitbestref: 5 mg. 

The Upjohs Cqjipamy 

Perlcf Diethyl] tilbeslrot: 01, 0.2S, 05, 1 and 5 mg 

SofutioA Diethylililbvstroi in Oil: 2 cc. ampuls. A soIuUon in cot. 
tonseed oil containing 1 rog of diethybtdbestrol in each cubic 
centimeter. , 

Tqc Vale Cqeuical Compamy, Ikc. 

Toblets Oiethylitilbestre): 0 1, 0J$ and 1 mg 
WminiOP'SiiAJusS, Ikc. 

Toblets Diefhybtilbostrol: S mg. 

HEXESTROL'N F. — p^'*(t,2-D«thyleth>lenf >diphcnoJ. — • muo- 
3,4.0i-P'h)drax>'phen>l*H*bexaiK~>‘'He(estrol, dned at lOS* for 
4 boun, contains not less than 9S.5 per cent of CisHscOj*' ST. 
The atructural fonnula of hciestro] may be rtpmcoied as follows; 
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Phyt'ical Heiestrol is an odorless, white, aj'stalline 

powder which melts between 185 and 188*. It is freely soluble ia 
ether; soluble in acetone, alcohol and methanol; sL’ghtly soluble 
i,i« / . _ •. • ••• insoluble in water and 

< ^ ‘ - - .-.■able oils and in dilute 

' ' > ■ j ; • .— rystalliied from diluted 

alcohol, hexestro] forms thin, phtelike ciy’stab of irregular, serrated 
outline. 

Actio/ii a/tj U/«.— HexestroJ is ased lor the same conditions lot 
which estrogenic substanca arc employed and the contraindiations 
arc those for natural estrogens. See the general statement on estro- 
gen. Inddence of toxic symptoms is lower than that foDowing 


and then 0 2 to l mg. daily as a maintenance dose; or by_ injec- 
tion, 1 rag. in oil three times weekly with similar lowering for 
maintenance of control. For senile atginitis and kraurosis snilne, 
2 to 3 mg. daily by mouth, or 1 mg. in oO three times weekly by 
Injection. 

S. C. Massckciu. CoufA^y 

Tablets Haxertral:3 mg. 

The War. S. Mpircll Comta-yy 
Solution Hexestrol in Oil: 20 cc viak. A solution in s-egetable oil 
containing 1 or 5 mg. of hexestrol in each cubic centimeter. Pre- 
served with 0 5 per cent chlorobutanol. 

Tablets Hexestrol: 1 and 3 tng. 

Physioaks’ Drug & Surnr Compajty 

Tablets Hexestrol: 1 and 3 mg. 


Esferified Sfilbone Derivafhes 

DIETHVUTILBESTROL DIPROPIONAIE— o.n'-DiethyW’-;;”- 
benediol dipropionate.— The structural formula of diethylstiioesuoi 
dipropionate may be represented as follows. 

CHjCHj-C'0-^~Vc=C 

''O \=/ \=/ O 


Physical Prcpert/ei.— Dietbyktilbcstrol dipropionate is an ^or- 

less, tasteless, white, crystallme powder which melts between 
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and 107*. It is rcaddy soiubie ia acetone, bol alcohol, benzene, 


same conditions ior stbich cstroftenic substances are empioyed, ab 
tboujth when the drugs are administered intramuscularly in oil, 
reactions such as nausea and somiting are less frequent with a 
dipropionate salt than with free cbethylstilbestroi Diethjistilbcscrol 
dipropionate is absorbed relatively slowly from the oU depot and 
causes a tower blood stream concentration, although one of ionget 
duration 

Coioje.— Dietbyistilbestrol dipropionafe tn oil is administered 
intramuscularly, with the ratio of potency between oral and paren* 
teral administration \arying from I 2 to l.S The following average 
dosages should be modified to meet individual requirements. 

.Menopause )from05to2mg iatramusctilarly two or three 

Senile vaginitis j times a week 

Relief of breast engorgement— S mg. intramuscularly once or 
twice daily for 2 to 4 days 

Carcinoma of the prostate— d mg intramuscularly each day for 
about 10 days 

After relief of symptoms the dosage should be reduced untii (he 
minimum e0eelis e dose for maioteoance has been established. 

Till Ri-vr Ltwe CncitrcAC. CourAtey 

Solwtiee OiefhjrltHIbeitroi Dipropionete In Oil: 20 CG. vials. A 
solution in peanut oil cotitaimng I or 5 mg. of diethyMdbettrol 
dipropionate in each cutdc centimeter T/esmed with Oi per cent 
chiorobutanol. 

TsbUif D!»diyl>tilb«ffrof OlpcepioneU; t and 5 mg 
CrizaiD Puao MAXurACtfaivo Coeroaario.v 

Povder Di*rhyi«ilfb«t<rol Olpropconetes Buiki for maoufacluring 
use 

PROMETHESTROL D>PROPIONATE. — Mepr«A« Dlpropionsla 
(RtcD & CABvaicK> — Dimctfiylheacslrol dipropionate. — 
iiirth>lfth}tcneydi'0*errsol dii>rppionaie— The structural formula 
dI promcthrstrol dipropicrule may be ri^rcscnted as follows- 



P*p»co/ Proper//**.— Proi»rtbe*trol diproprionate It a white, 
rxtojlest, rrysisll/ne powder, wiuch melts between ||j and 116*. 
it it irrely soluble in bentene, ether and ethyl aertstr, slightly 
soluble in alcohol and przctkalty inMtuble in dilute acids dilute 
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alkalb and water. A sotution of promethestrol dipropionate in 90 
per cent alcohol is neutral to litmus. 

Acfhns and (/let.^Protnethestrol djproplonate is simibr in its 
actions to diclhylstilbestrol and other synthetic estrogens. Sec the 
general statement on estrogen 

_ Doiage. — In the menopause, treatment may be started with 1 mg. 
given three times daily, gradually reducing the dosage to 1 mg. 


Rceo & CARMtteS 

TabUft Mtpran* OiprepionaU: 1 mg. 

Unelattified Oerivatives of Nonsterord Estrogens 

BENZESTROL. — 3-Ethyl*2,4-bis(P-hydrosyphenyI)hexane.— Ben- 
restrol is one pair of racemates of the synthetic substance possess- 
ing the following structural formula. 



fhytleal ^rep«rf»er.— Benzestrol is an odorless, white, ciystalline 
ponder »hich melts between 16t and 16J*. It is readily soluble in 
acetone, alcohol, ether, methanol and sodium hydroxide T5 , sola* 
bic in vegetable oils, moderately soluble in glacial acetic acid, 
slightly soluble in dilute alcohol, benrene, chloroform and 
Icum ether and practically insoluble in water and dilute mineral 
adds. 

Aeilons and Uies . — See the general statement on estrogen. Ino- 
dence of toxicity is losv with benzestrol. 

Datage . — By biologic assay, 1 mg of benzestrol is equivalent to 
approximately 2 S mg of estrone. Average dosage for control el 
menopausal symptoms and senile x'aginitis' orally, 2 to 3 mg.; by 
Injection, 2 to 5 mg This may be repeated daily lor 4 to 7 days 
until the do«3ge requirement is determined by clinical observation 
For relief of breast engorgement, S mg orally, three or four limes 
daily for 5 or 6 days may be given For prosiatic carcinonia, the 
recommended dosage is 5 to 15 mg. two or three times 
injection if oral administration is not feasible, alter which the 
dosage is gradually reduced 

ScniEFFELl-V i COMPAWy 

Elixir Benzeitfol: 475 cc bottles A flavored elixir containing 05 
mg. of benzestrol in each cubic centimeter. 

Solution Benzestrol: 10 cc multiple dose vials A solution contain- 
ing 5 mg of benzestrol in each cubic centimeter, 

Sutpension Benzestrol with Benzyl Alcohol 2%: I cc. f”'! 

to cc. vials An aqueous suspension contammg S mg. t>{ benzestro 
in each cubic centimeter. 
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Tabltft Banzathol: OS, !■ 2 and 5 mg. 
Vaginal Tablah Baniattrel; 0 S mg 
U S patents 2,400.033 and 2,400.0J4. 


Lu^utrin 

LUTUTRIN.—Lutreiin (Hynsoh, Westcott & Dunning). — A 
uterine relaxing factor obtained from the corpus luteum of sow 
ovaries by a process of salting out followed by dialysis. It is a 
protein or polypeptide It » assayed biologically. 

Aeboftt and Uiti — Lututnn, a uater^soluble, proteinlike factor 
obtained from the corpus luteum of the ovary, produces a potent 
relaxant effect on the guinea pig uterus Its constitution is some* 
uhat similar to relaxin (Hisaxv), a term used to designate a luteal 
hormone that produces relaxation of the symphysis pubis in the 
guinea pig, however, lututnn, as assayed primarily for uterine 
relaxant effect, exhibits little uniformity in relaxin activity The 
utenne relaxing factor is not destroyed in the stomatb. since the 
active principle appears m the blood serum within 30 minutes after 
oral administration 

Lututnn b useful in the treatment of functional dysmenorrhea 
In a considerable proportion of patients it rebexes to varying 
degrees the entire symptom complex of that disorder but is not 
effective in those women with maior psychosomatic difficulties or 
pebie anatomic abnormalities Its effectiveness b enhanced by 
early administration, ideally the day prior to the onset of men* 
'truation, but certainly before menstrual cramping becomes sexere 
or nausea occurs Exidence b inadequate (o justify its earlier use 
for the relief of premenstrual tension or for the treatment of 
threatened or habitual abortion and other conditions inx'olving 
hypercontractihty of the uterus 

Lututrin produces no sedative action, but large doses baxe been 
followed bx same drowsiness No other side effects baxe been 
obserx’ed with moderate doses 

Oeisgc — Lululrin is administered orally Dosage b expressed 
in terms of units of actlxity on the guinea pig uterus A unit is 
defined as “the minimal amount of substance which, when injected 
Intraxenouslx into the estrogrnUed xirgin guinea pig, effects a 90 
per cent reduction in the height of spontaneous contractions for a 
periosi of at ieast 10 minutes’* 

For dysmenorrhea the usual effectix-e dosage ranges from 2,000 
to 4AX) units initially, preferably before onset of mere symptoms, 
followed by 2flCO to iffX units every 3 or 4 houn as required. 
Individual response varies, and doses aa high as 10,000 units havx 
been tmployrd without untoward effects 

llVNSON, WtSTCOTT L DUSNINC, I^C• 

TabUss tutrci's’ 1,000 units of lututrin. 

11 5 (ridmaih JJ;.0«J. 
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Progesferone 

PROGESTERONE*U>S.Pw~CorlutonB (Goto Leap).— ^-P repienc- 
i,20-dione.~-The structural formula of progesterone may be repre. 
scnted as follows. 



PAyn'eof ftoptrfin . — Progesterone occurs as a while, crystalline 
powder It is colorless and is stable in air. Progesterone is practi- 
cally insoluble In water; it is soluble in alcohol, in acetone and in 
dioxane. It is sparingly soluble in vegetable oils. 

Adiom and Utet —-Progesterone, originally obtained from the 
corpus luteum but now made synthetically, is of value in (he treat- 
ment of functional uterine bleeding (“metropathia hemorrhagica'’}. 
Its use for (he treatment of primary or secondary amenorrhea, 
with or without estrogen, is incompletely established. Although 
progesterone long has been employed in the treatment o! threat- 
ened or habitual abortion, dy-smenorrhea and menorrhagia, there 
is insufficient satisfactory evidence to establtsb its effectiveness for 
these conditions 

Ooraje.— Progesterone fa ineffective orally, It fa administered 
either intramuscularly in oil solution or subcutaneously in aqueous 
suspension in doses up to 20 mg. daily. 

Tue Bio-Imtkasoi. Laboratories, Inc, 

Salutron Progeiteron* in Oil with BenTyl Alcohol 2%: 10 cc. vWs- 
A solution containing 10 or 25 mg of progesterone in each cubic 
centimeter Preserved with 0.5 per cent ^lorobutanol. 

Aqueous Suspension Progesterone with Procaine Hydroehlorld* 
1%: 10 cc vials An aqueous suspension containing 10 or 25 mg 
of progesterone in each cubic centimeter. Prtscr\’ed with thimerosai 
1 . 10 , 000 . 

Biophysics Laboratories, I»c. 

Solution Progestefone In Oil with Beniyl Alcohol 2%: 10 cc. vfa 
A solution in sesame oil containing 25 mg. of progesterone m ta 
cubic centimeter. Preserved with 0004 per cent pbenylmercu 
benzoate. 


Carlo Erba, Inc. 

Solution Progesterone in Oil: 10 cc. vials. A soluUon 
oil containing 10 or 25 mg. of progaterone in each cubic 
Preserved with 0 5 per cent cblorobutanol 


in peanut 
centimeter 
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Goto LtJir pHARiiACAt Company, Ikc. 

Soluflon Cerlu4&n« t'n 0<f. 1 cc ampuls and tO cc. vtab A solu- 
tion in sesame otl oontainir^ 10 and 25 tng o{ progesterone in eacib 
cubic centimeter “nie tO cc. viab arc presence with OS pet cent 
chlorobutanol. 

KnciiERs-U«BAN Company 

Solution ProgAiUron* in 0<(' 10 cc vials A Solution in s«ame oil 
containing 10 mg ol progesterone >» each cubic centimeter. Pre- 
served lAith 03 per cent ^iorolnitano) 

Solution Preg*itarofl« in Oil * 111)1 (amtI AleeKol S*/,: IQ cc. vials. 
A solution in staame oil canlaioing 25 mg. oi progesterone in eaefe 
cubic centimeter. 

LtKCOUt l.ABORAto*tts, Ikc 

Sofutlon Fro^ettaron* in Oif witit 6«nry( Aleeiiel 2y>: 10 cc viab 
A solution in sesame oil containing lO or 25 mg ol progesterone In 
each cubic centimeter Treseeved »»th 05 per cent chlorobutanol 

Aqusout Suipeni'ori Pregsitarone; 10 (C vfals A suspension COtt- 
taming 10 mg of progesterone in each cubic centimeter of physio- 
logic Isotonic sodium chloride solution Fiesetved «icb 1 per cent 
acacia and thimerosal 1 . 10 , 000 . 

Mmx CitcMtcAC CotipANv 

Selullen Fre^eiteren*-. 10 cc vtaU A solution in sesame oil con- 
talnme 10 or 25 mg of progesteeone in each eubie centimetef. 
rreserved with OS per cent chiorobutasoi. 

The Urjoits Company 

Sotufion freg*<t«ron< {a Oil: 1 CC ampuls and 5 cc, vials A solu- 
tion in cottonseed oil containing S mg of progesterone in each 
cubic centimeter Treserved with 03 per ceB4 chlorobutanol. 

S cc vials A solution in cottons^ oil containing 10 mg ol 
progesterone in each cubit centimeter rrtserved with 03 per cent 
tWorobuUno! 

10 cc vtais A solution in cottonseed oil containing J5 mg. of 
progesterone in each cubic cenumeter rreseivtd with 03 per ctal 
chlorobutanol 


Aitueeui Sv«p»Mie" Fr«^*»t*c*n*T t and 10 cc. vials A lus- 
Miuion in isotonic salt solution contatmng 25 mg. ol progmlrroite 
in each cubic cenilmeier rreserved with thimerosal 1.10,000. 


The VttAaivc CosirAvr, Ikc. 

S«f«tien frotruteroBe l« OS: j tc ampuls. A solution In sesame 
oil eonlaituns S or tO mg of progesterone in each cubic cenilmeier 

10 cc vIjIs a solution in sesame oil conSaining lo mg of pro- 
gesieeone in each cubic etniimtler. Both sites preserved with os 
per cent cWorobutJOof. 

Solution Fro 4 »«t«roi.» in Oil trilh Boi^l Aleohol 3%: JO cc, yUj. 
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A solution in sesame oil containing 2S mg. of progesterone in each 
cubic centimeter. Preserved with 0.S per cent chlorobulanol. 

PANCREAS 

The pancreas has two primary functions: (I) It secretes into the 
intestine a digestive juice containing the enzymes trypsin, lipase 
and amylase; (2) it secretes into the blood a hormone, insulin, 


Diabetes is a disease characterized by hyperglycemia due to in- 
sulin deficiency or possibly to other causes In this disease the 
perceotage of sugar increases in the blood (hyperglycemia) so that 
sugar overflows into the urine (glycosuria). The hyperglycemia is 
associated with a breakdown of the first stage m the metabolism 
of sugar, as revealed by the deficient formation of glucose-6- 
phosphate and the consequent failure of gl>cogen deposition in the 
fiver and the failure of the respiratory quotient to become increased 
when carbohydrate food is Ingested The depression in carbohy- 
drate metabolism may be accompanied by an accumulation of 
ketone substances (acetone, acctoacctic and ox> butyric aads) with 
resultant acidosis and, later, coma. 


Insulin 

Insulin, if administered subcutaneously, intravenously or intn« 
peritoneaiiy, causes a fall m the sugar content of the blood. IrsuIia 
prevents the hyperglycemia due to piq&re, asphyxia and epineph- 
rine It Increases the sugar consumption of the isolated mam- 
malian heart. Insulin also causes glycogen to be deposited in the 
liver and possibly m the muscles and raises the respiratory quo- 
tient of diabetic animals fed with carbohydrates It affects the 
metabolism of fat m diabetic animals and causes the acetone 
bodies to disappear from the urine. 

Insulin also acts as an antagonist to certain pituitary and adrenal 
hormones. When the percentage of blood sugar falls below the 
kidney threshold in the diabetic patient, sugar disappears from tw 
Urine. If an overdose of insulin is given, the blood sugar 
a subnormal level, and characteristic symptoms are observed in® 
level at which these symptoms occur depends not only o” 
erfent but also on the rate of fall. If the Wood sugar has bee 
persistently high and is reduced rapidly, hjpoglycemic 
may appear at a much higher level of blood sugar that when in 
fall IS slower and more gradual. These symptoms are due * 
diminished sugar content of the blood, as shown by the 
(hey are relieved by the replacement of the sugar by oral or inira- 
venous adminbtration 

Clinical assays conducted on patients with uncomplicated oiaDeic 

on certain standard dietary regimens reveal that one 
promotes the metabolism of approximately !.5 Cm. of dexiros . 
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The adminUtrstion of insulin to dialxttc dogs and to men mth 
stveie diabHes mtTlilus tetnpontily mtoKS the impaired ability 
to oxidize carbohydrate and to store glycogen in the liver. If a 
suitable dose of insulin is administered at regular intervals to a 
person suffering from diabetes melbcus, the blood sugar h main, 
tained at a normal level, the urine remains free of sugar and there 


suna and good mental and physical vigor for patients u-ith severe 
diabetes 

Administration of insulin is indicated tn uses of diabetes mel- 
litus that cannot be controlled at a satisfactory les-el by dietetic 
treatment In such cases, the diet should be neighed urefuljy, be 
of known composition and insulin administered in such amounts as 
to prevent glycosuria and etcessive hyperglycemia. In some uses 
the dosagi of insulin may be decreased gradually as the b:d>’s 
capacity for utilizing carbohydrate returns toward normal. 


I-. .... 

regulation and exercise alone may produce improvement. 

r I L,.., .1. • j.t. ... ' the pancreatic 

. • . • 1 • • “d. Pancreatin* 

• . • • • 10 value in the 

• • • • after pancreat- 

■ ■ • • ’ lack of or de- 

ficient external secretion of the pancreas. It is slandardurd to 
convert not less than 75 (lines its weight of potato starch or 
casein into soluble carbohydrates and proteoses, respectively 
Oi'erdoioje.— -Overdosage of insubn produces senous symptoms 
which demand immeduie trealinent The patient complains of 
weakness, fatigue and nervousners or tremulousoess, followed by 
profuse ssveating, the most charactcrisiic rign oI overdosage, and 
sometimes pallor or flushing In severe forms there U acute distress 
with mental disturbances and even unconsciousness These symp- 
toms are relieved by the adminutraiJon of some form of soluble 
urbohydrate, such as orange Juice, by mouth or stomach tube, 
or. If the patient Is comatose, by Ibe intravenous injection of S 
to 20 Gm of pure dextrose In n 5 to 50 per cent sterile solution. 
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mouth. The Injection of epinephrine must be employed carefully 
as Its action depends on the presence of glycogen, of which there 
usually is very little in the diabetic organism. Epinephrine should 
never be employed when the hypoglycemia follows excessive exer* 
cise, vomiting or the omission of meals. 

Insulin has been used in the treatment of nondiabetic malnutri- 
tion with reported increase in appetite and gain in weight. Care 


fully qualified and thoroughly familiar with all aspects of this 
method of treatment. It is essential to have available at all times 
suitable solutions of dextrose for interrupting the hypoglycemic 
state that thus is created artificially. 

Dotaqt . — Insulin is administered by injection into the loose sub* 
cutaneous tissue of the body, usually JO minutes before meals. 
There Is no average dose of insulin ior diabetics; each case must 
be studied individually. Except when complications occur insulin 
is not indicated when a patient has adequate dextrose tolerance to 
provide him with a diet sufficient for light work. In mild dh* 
betes, a single dose of insulin usually is given before breakfast. 
If glycosuria is not controlled in this way, a smaller dose may be 
given before supper When more than one dose is required daDyi 
usually it is better to use one of the IODg*acUog insuho prepara* 
tions. Less carbohydrate should be given at breakfast than at 
other two meab. When the patient becomes aglycosuric the diet 
usually may be increased. Sufficient insulin should be used to k»p 
the fasting blood sugar normal, but hypoglycemia should be 
avoided. If patients are not under dose observation, half the 
estimated dose may be used and the dose increased gradually until 
therapeutic results are obtained. Complications, such as infections, 
may reduce the dextrose toierance, thus necessitating an increase of 
insulin dosage. _ ^ 


, insulin can be 
re it because of 
e diabetes is of 

. u . . eceive it 

mittentry ^ a'propfayiactic agaftist increasing severity of 

ill cubic ccnlimtlcrt or miuimi. Tic volume of a dose ol i»u»» 
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containing a certain number of inJts w2] vary with tbe atreagUt 
of the solutfon employed It fa advisable to L«p the volume pei 
injection at 0.25 to 025 cc, thoosii® the strength of insuto 
which niU give the required number of units within this range. 

Insulin in|ectios prepared from efnc bisuiin crystals, glohin in- 
sulin injection and prolamine line fesulia al! are official in the 
V. S. Pharmacopeia. Unmodified insuhn is the preparation of 
choice in the treatment of diabetes acidosis and coma and when 
the glucose tolerance fa fiuetiuUng capidiy, as in the presence of 
infection, shock or surgical inuma. 

Canadian patents 334,336 Md 334,33?. V. S. tradeasark t?3,|?4 
Canidiafl traacnark 3).64a. 

/flsu/ifl L^Ltlwg i!egu/afrons 

Hegufations concerning the certification of batches of drugs com- 
posed wholly or partly of iosaiin are presented in the 1$ Federal 
Register 7JS9, Nov. ?, t950, as amendra by 16 F.R. 10157, Oct. f, 
>Ml and I? FJt. 1822, Feb. 29, WS2. 0{ special interest to the 
physician are statements on labeling. Each package must coatate 
on the outside vnpper information on the batch mark, strength ol 
the drug In terms of 11.S.P. units ol insuhn per cubic cenUmeter, 
expiration date and the warning "Keep in a cold pbce. Avoid 
freuing.” The circular or other labeling must contain special infor- 
maUon for the guidance of the phyUcian and patient The outside 
conlaioen or wrappers must be distinguished by various colors. 

Insulin U.SP. fa disUngulshed by: 

Reef, if it contains 40 U^JP. UaiU of Insulin in each cubic centi- 
meter. 

G««a, if it coBtaios 80 USP. Units of insulin la each cubic 
centuneter. 

Orenpt, if ft cqbUIbs 100 U5J*. Units of iiuuUa in ea^ cubic 
eeatlmelcr. 

Narrow (at least S but not more than 20 to each inch) iravn 
and vAi'tf diagonal stripes, {( it coniabu 50Q U.S P. Units of insulin 
pet cubic ttnlSmtirr 

If the master lot used was to ciystaBine form the distinguishing 
colon may be: 

Red and grey. If It contains 40 VST. Units of Insubn In each 
cubic centinJefer. 

Grfea and grey. If it contshu BO VST. Uolu of Insulin la each 
cubic centirneter. 

ProUtnine rinc fnsulia fa dtstingubhed by: 

Rad and if it eonUlns 40 VS P. Uefts of losulio fa each 
ruble cenltotttr. 
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Grten and il U contains 80 P. Units of insulin in each 
cubic centimeter. 

Globin zinc insulin is distinguished by: 

M and iro^n. if it contains 40 U.S.P. Units of insulin in each 
cubic centimeter. 

Green and irawa, if U contains 60 U5.P. Units of insulin in each 
cubic centimeter. 

Isophane (NPH) insulin is distinguished by: 

Red and h/ue, if it contains 40 U.SP. Units of insulin in each 
cubic Centimeter. 

Green and b/ue, if it contains 80 U5.P. Units of insulin in each 
cubic centimeter. 

ZINC INSULIN CRYSTALS. — cr>'stalline preparation of the 
active antidiabctic principle of the internal secretion of the biands 
ol Langeibans of the pancreas. The crystals contain a small amooTit 
of zinctnol fess than 0 45 percent and not more than 09 per centl, 
which is combined chemicall}' with the active principle Each milli- 
gram ot the ciystals is equivalent to not less than 22 units of in- 
sulin The product b marketed in the form of a solution for injec- 
tion 

Marketed solutions of zinc insulin crystals are water clear and 
contain from 1 4 to 1 8 per cent (w/v) of gl>cerin for botoaicity. 
01 to 0 25 per cent (w/v) of phenol or tncresol as a presera-ative 
and sufficient 0X)I A* hjdrochlonc add to yield a pH of 25 to 3 5. 
The biologic activity of the solution is expressed in U..SJ’. lasulu) 
Units per cubic centimeter Solutions of zinc insulin cr>’sUls are 
stable, provided the storage tenapcralure does not exceed iodta 
temperature. 

Aeitons and Urei.—Zinc insulin crj-stals are used in the form of 
injectable solutions in (he treatment of diabetes mellitus that b 
not controlled by diet Ordinanly, crystalline preparations are in- 
terchangeable with amorphous preparations. However, because of 
their purity, solutions of zinc insulin ciystals minimize the allergic 
reactions that sometimes occur with amorphous insulin. Cr)-stal- 
linc solutions, therefore, are indicated for patients who may be ex- 
pected to exhibit such reactions. 

Dotage . — ^The potency of solutions of zinc insulin crystals »s 
measured in terms of standard units o! insulin Like solutions of 
xegulat amorphous insuUn, solutions of zinc insulin crystals usu- 
ally are best adminutered subcutaneously 15 to iO minutes peiore 
a meal The time and number of doses and the amount of solution 
must be determined by the needs of the individual patient, each ime 
requirinc accurate dietary regulation and meticulous cbnical sway. 

E. R SouiBft i Soxs, Dnisios or Oti.v Mathiesox CriEWicAt 
Corporation 

Insulin Made From Tine Insulin Crystals: 10 cc. vials. Aqueous 
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solutions containing 40 or 80 uotts io each cubic centimeter. Pre- 
served with 0 X per cent of phenol 


Long-Aciiog hsatm Preparofhtn 

Several preparations of insulm combined with globtn or prota- 
mine are used to prolong the blood sugar lowering action of (he 
hormone These vary m thefr duration of action from IS to 72 
hours and characteristically possess a slower onset of action than 


of the vanous forms of tong-acting insuhn and is presented as a 
guide It should be noted, howeser. that patients may vary con- 
siderably in their rearttom, each requiring meticulous cimial stud} 
to determine the onset, peak and duration of action of the prepara- 
tion used 



Soluble 

Unmodified and 

Clohm 

hophone 

frotanint 

lint 

Insulin 


Cryitaltine 
Zint Insulin 

fnsuUn 

Insulin 

Onset 

t hr 

Ito 2 bn. 

t to 2hrs. 

4 to fihn. 

Peak Action 2 to 3 hn 

6toI2hrs 

10 to 20 hn 

16 to 24 hrs. 

Duration 

h(o6hn 

t9 to 24 bn. 

20lo22hr5 






or longer 


OL08IN ZINC INSUUN.-CLOBIN' ZINC INSUUN INJEC- 
TIO.N-U S r — Clobm Insulin with Zinc — '•Clobin Zinc Insuhn 


terlificaiion of drucs tomiwed nhoQ} or partly of iniutm. 

“In the preparation of Gloliiii Zinc Insulm Injection, (he amount 
of insulin used u sufficient to provide either 40 or 60 U S P Insuhn 
L'nits for each ml of the Injection 
'■Ctohirt Zt>if IhsmIih Inxflfon difftts in ilj ectlon frem that t>f 
ctkfT Insulin injrclM’fli bfilk m line »! »nifl and du^olion ” VST. 

fhetnoi Prvperfiet — Clohm nnc tiuvhn injection is an almost 
iohticsi hnuid. sub'lantiallr free from turbidity and fnsofuhte 
mattrr Clobin xinc ivuhn injection conUini from IJ to 17 per 
cent (w/\> of Eljcerin and either OlS to 02 per cent (w/v) of 
cresol or 02 in 0 24 per cent fw/v) of phenof It contains OiS 
10 07S ms of xme for each tCD U.Si' Units It also contains 





462 HORMONES AND SYNTHETIC SUBSTITUTES 


3.6 to 4 mg. of globm (calcubted as su times the nitrogen content 
of the globin) for each 100 UiU. Insulin Units. 

Acfiont and Uses . — The effects of globin insulin with zinc are 
essentially the same as those of Insulin except that the action is 
intermediate between that foffott'Ing regular insulin and protamine 
zinc insulin. The period of greatest effect extends from the eighth 


adequate control and m some patients to replace, wholly or partly, 
ordinary insulin. It is indicated for patients who require more 
than one daily injection of unmodified insulin and for those whose 
sugar fevef cannot be controHed by other forms of insulin or who 
exhibit sensitivity to protamine. Its injection also produces fewer 
local reactions. It is not recommended for the treatment of diabetic 
coma and never should be administered intravenously. Globin 
insulin with zinc is stable but nevertheless bears on the label as 
expiration date for usage. 

Dotogt.—Fot general principles underlying the administration of 
this form of insulin see the general statement on insulin. Globin 
zinc insulin must be administered only by deep subcutaneous in- 
jection, not intramuscularly or intravenously. Dosage must be 
determined b)'a study of the patient. The Initia) dcse may be about 
iwo-thirds to three-fourths of the total daily dose of regular 
Insulin. Thb may be increased slowly as needed If the patient has 
been receiving protamine zinc insulin, the globin insulin 
on the first day should not exceed ene-half the total dose ol^l 
insulin (regular, protamine zinc) received on the previous day. w 
the next day the dose may be increased to two-thirds of the 
previous total insulin dosage and tben slonjy adjusted. 


Burhouchs Wtixcoirt i CosrPAtnr, I«c. 

Globin Insulin with Zinc: IDcc vials A sterile solution in hydro- 
chloric acid of 40 or 80 U5P. Insulin Units in each cubic centi- 
meter. Preserved with 0 25 per cent phenol 
U. S. patent 2.161,196 


E. R. SounB & Sows, Dmsiow or Ouw JIathiesow Chemical 
CoaroMnos 

Globin Zinc Insulin. JO cc. vials. A sterile solution in hydrochloric 
acid of 40 or 80 U.S P InsuUn Units in each cubic centimeter 
Preserved with 0.25 per cent phenol 


ISOPHANE INSULIN.— ISOPHANE INSUUN INJECTION- 
USJ>— NPH ll.lln (Lniv)— NPH Insulin— 

InMion is a sterile 

. . ' • • the suspension 

• . ’ . . and zinc. The 

, ■ e mature testes 

■ . . . . ■ : ■ . ■ kley, or */<”» 

. , ■ • nilations of the 
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3«}trali Food and Diug Adminutration concerning certiBation of 
drugs cofsposed whofl)' or partly o/ imulin. 

“In preparing hopbane Insulin Injection. suSdent insulin is 
used to provide either 40 or 80 V.SP. Insulin Units for each a), 
of the Injection. 

"liophone Insulin InjecitM digers in «» < i 

other iniutin 

AetioftS end ■ 

of prolamine r 

than atnorphor , ...oAcuiogw action of iso< 

phane Insuim u suuilar to that of the other Insuluu. Its blood 
sugar lowering action pUces it in «n intermediate position between 
globin insulin and protamine ainc insulin. The onset of action for 
tsophane insulin betdns usually 2 hours after subcutaneous injec- 
tion, whereas 6 to 8 hours are requited for protatnine ainc insulin 
Its peak effect occurs tO to 20 hours after administration, and its 
duraUon of artion is 28 to 30 hours 
Isophane insuiin may be mhtd with regular insulin. Loss of 
Quick action of regular iiuuhn is leas with isophane Insuli" 
with simitar cnixtures of r'* ' ■ • < • 

W . .. 

• • • • •• j ivvoinmended for 

I • ' 3 >ears ot age or foe patknta nhc reQuire quick* 

acting insulin. 

l>aio?«.*~See the raonografd) on protamine ainc inrulin. 
WottuA^.^U administered aftet breakfast, danger of nocturnal 
hypoglyctma exists. 

EtS LlltV & COifPAHV 

N^H IMln: 10 cc viab 40 or 80 units in rath cubic centimeter. 
Preserx-ed with 015 per cent w-crewl and 006 per cent phenol. 

E. R Squibs i. Soxs, Dcvuio’c or Ocix Kfaraicso'e Cuwical 
CoaroBATio** 

NfH Infuli": 10 cc vials 40 or 80 units in each cubic centimeter, 
rrescrretl with CIS per erirt m-cresol and 006 pet cent phenol, 
C S (laieni j.JSf.OIS 

UNTC INSULIN.— Uflt* lUtln (LiU-v) — “LcRle tasutin U a 
stente suspension, in a buffered water medhim, ol insulin modi&ed 
by (he addition ot iinc chloride Of the iiuuhn contained in the 
preparation not more than t UST Vnit of latuha per milliliter 
Is in solution, approaimatrly 70 per cent is trystalbne, and the 
remainder b amorphous Zinc>icisutin cr>-stals are used In such 
Ouantiiy that each milliliter of (he preparation, when the predpi- 
ute thrrein b brought fnto onilorm auspension, contains cither 
40 or 80 USr Units of ifisutm The preparation contains, for 
each too U.S T Units of iosuhn, wot lest than 0.20 milticnm and 
not more than O IS niilltsram aim tof whkh not less than 40 i«r 
cent nnr more than 65 per cent Is la the supemataot hquhl), and 
not more than 0 65 iftittigram wtrogen The preparation aLsa con- 
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tains not less Ihsn 0 15 per cent and not more than 0 17 per cent 
(w/v) sodium acetate, not less than 065 per cent and not more 
than 0 75 per cent (w/v) sodium chloride, and not less than 009 
per cent and not more than 0.11 per cent (w/v) methyl-^, 
hydroxybcnroatc. The pH of the finished product is not less than 
7.1 nor more than 7.5.” Certification of Batches of Drugs Com- 
po.sed Wholly or Partly of Insulin [19 Fed. Reg. 4153 (July 8, 


^c//oni o/»rf (/tei.— Lente insulin is a misturc of minute particles 
consisting of approximately 70 per cent cr)'StaUine rinc insulin 
and 30 per cent amorphous line insulin, each component of which 
has a sufficiently high xmc content to maLe the mixture relatively 
insoluble at the pH of the blood. The proportion of the compo- 
nents pros'fdes an antidtabetic action that is intermediate fn time 
between that of unmodified (regular) insulin and protamine zinc 
insulin. The time of action of lente insulin so closely approximates 
that of the modified protamine zinc insulin, tsopbane (NPH) 
Insulin, that they can be used interchangeably. The onset of action 


I ' • • • I e _ 

sensiti\-ity reaction attributed to pro'tamine or globin. Since lente 
insulin differs clinically from unmodified insulin only in its more 
prolonged action in lowering the blood sugar, its adminislratloa 
and dosage should follow the same principles that govern the use 
of insulin in general i howex'er, lente insulin is not adaptable for 
u>c in place of unmodified insulin in dealing with diabetic emer- 
gencies that require immediate-acting intravenous insub'n. Also see 
the general statement on insulin. 

Desoge. — Lente insulin is administered as a buffer^ suspension 
by deep subcutaneous injection. It should not be injected into 
underijing muscle and is nrvrr administered tntravenousjy. The 
container \ial should be rotated and inverted several t/wK to 
insure uniform distribution of the suspended particles, but \Tgor- 
ous shaking and frothing should be avoided. The potency is 
expressed in terms of insulin units per cubic centimeter of suspen- 
sion The number and sire of daily doses, lime of administration, 
diet, and exercise must be determined by careful obsemtion OToer 
laboratory control, with frequent blood sugar estimations and uri- 
nary sugar examinations in each individual case. Usually the most 
satisfactory time for injection is In the morning before breakfast. 
In newly developed uncomplicated cases of average seventy, an 
initial daily dose of 10 units may be administered before breakiM , 
then this may be increased by } to 5 units until proper 
blood and urinary sugar is achlex'ed. In patients already V"® 
treatment with protamine zinc InsuUa or unmodified msmin o 
both, a beginning dose of lente insulin of approximately 20 
cent few-cr units may be substituted; this is increase if necc^^- 
ralicnts on isophane insulin may be transferred directly to lenw 
insulin on a unit-for-unit basis. In certain severe cases, furtner 
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discretion of the physiaan 

Suspensions of lente insulin should be stored in a raid place, 
prefcrablv a refritreralor Exposure (o {recrini; or high tempera- 
tures should be avoided \'iah in use also should be protected from 
strong light and the contents used as continuously as possible. 
A partially empty vial not used for several n'eeks should be dis- 
carded A vial ]n which the precipitated suspension has become 
clumped or depo<ited on the wall of the container should not 
be used. 

Eli LlllY & Cosi?*XY 

Un<» lUtm- iO cc vials 40 or 80 units in each cubic centimeter 
Preserved nilh 01 per cent meth>iparaben 

PROTAMINE ZINC INSUlfN —PROTAMINE ZINC INSULIN 
INJECTION-USP— PraUmJe* Zi-e and JUlin (Liitv) — ^ProU- 
mmc Zinc Insulin Injection is a sterile suspension, in a buffered 
water medium, of insulin modifftd by the addition of xinc chloride 
and protamine The protamine u prepared from (he sperm or from 
the mature testes of fish belonging to the genus Oxcrrhyurkui 
Suctiley, or Linni (Earn S^lmoiudar)^ and conforms to the 
regulations of the (ederat Food and Drug Admmidralion eoneem- 
ing certiffcalion of drugs composed wholly or partly of Insulin. 

“In the preparation of Protamine Zinc Insulin Inieclion, the 
amount of insulin u^ed u sufficKOt to providr either 40 or 80 
USP Insulin Units for each ml of the Injection 
’■Prolowme Zi»e Iniiilm fn^filion difff'i i*i itr ocliVn /rom that 
<■/ eth<r iRiu/iit in/ecrivirr l/Plk In time of onjet and tfuraffen.** 
VST 

PAyi/co/ ftoperlifi . — Protamine line insulin injection is a white 
suspension and M freed of targe particles when agitated moderately 
Aefio"! «nd Urei.— The effects of protamine xinc insulin are the 
same as those of insulin (see general statement on insulin}, rtc^ 
that unmndifjed in'ulin lowers blood sugar maximally in 2 to J 
hour*, whereas the action »f prolamine xlnc in*uhn In lowering 
blood sugar u prolonged and the agent is most effective 12 to 24 
hours after administration 

rrotamine tine in*ulm may be used m any paiirnt in whom 
rrgulalion of diet is incapable of removing the cardinal objective 
sjmpiDms of diabetes mtlbluv and roa> replace, wholly or partly, 
the use of unmodified insulin Unmodified insulin alone, protamine 
tine tnsulm alone or both preparations five best results in different 
ca*ei. 

Ctcause of the prolonged action of protamine ainc insulin, it is 
u'rful chitlly in eases where unmodtS^ iniuUn dors not provide 
coniroJ unlrr administered several times dailj or where it is on- 
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able to provide adequate control unaccompanied by frequent hypo- 
Rjycemlc reactions, ketosis or pronounced fluctuations in blood 
sugar levels and when insulins of intermediate duration of action 
also are unsatisfactory. The use of proUmlne zinc Insulin In pa- 
tients in diabetic coma, in diabetes complicated by infection, or in 
the event of surgical operations is not recommended. 

Dosoffe. — For the general principles underlying the administra- 
tion ol prolamine ainc insulin see the general statement on insulin. 

Protamine rinc insulin is to be injected o«/y subeulentously. in 
most cases its administration Is not required more than once a day. 
The initial dose should be from about two-thirds to the same 
nurnber of units that would be needed with unmodified insulin 
Oning to the slow absorption and consequent delayed action ol 
protamine ainc insulin, glycosuria may follow. Hence on the first 
few days when protamine nnc insulin is being used, it may be 
advantageous to administer a separate dose of unmodified insulin 
Usually it is possible to discontinue the use of unmodified insulin 
after the first or second day, although in some instances the ad- 
ministration of both preparations must be continued indefinitely. 

Protamine ame insulin is administered m the morning (from yi 
to V/i hours before breakfast). Because protamine zinc insulin 
lowers the blood sugar level over a prolonged period, diet must 
be adjusted, and a redistribution of food among individual meals 
usually is desirable. The carbohydrate content of the meal follow- 
ing the in/tf«ion of protamine zinc insulin may have to be 
to avoid hyperglycemia. The carbohydrate not included in this 
rneal U divided between the other meab of the day, often including 
a night feeding, in such a manner as to prevent hypoglycemia at 
times when the dose of protamine zinc insulin Is exerting its 
greatest effect. , . 

Symptoms of hypoglycemic reactions following adroinisiratwn 
of protamine zinc insulin are similar to but may be Iw ob\nous 
than those * * • . ■ 

sist merely • • ■ ■ ' . ■ 


• - 

1. It is advis- 
vly ^ttliblc 
■ , corn syrup 

n though the 

patient may appear to be restored to normal ttirougu use ol a soJu- 
b'e carbohydrate food such as orange Juice, it is advisable to p • 
vide additional carbohydrate such as soda biscuits and millt a»« 
I or 2 hours In severe reactions, it may be desirable *,j. 
intravenously 15 to 20 Cm. of dextrose in sterile solution, gwms 


food later. 


Eli Latv Sc Companv , x x. u ^ 

Surpemlen Profamlna Zinc and Il.tin: 10 «- vizis. A bu^ 
suspension containing 40 or 80 USP. Insulin Units in each cuO 


centimeter. 

Uetin is reeislered under U. S. 


trademark 171,971. 
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SttARp i tkjnME, Dtmio» or M»cx & Co^ Isa 
Suipaniioft Prof<m<R« TSnc Intuiin: 10 cc, vials. A boSend sus- 
pension containing 40 or SO 1U£,P. Insulin Units in each cubic 
centimeter. Preset^ with 025 per cent phenol. 

U. S. patent* 2.07^082. 2.t4}^90 •ad 2.t4S.S9I. 

E. R. Squibb & Soxs, Division or Om Maicxeso.x Cremical 
CORPOIUTIOX 

Sutpenston Pfoiamina Zinc tntutln: 10 cc vials A buffered sus- 
pension containing 40 or 80 USJP. Insulin Units in ea^ cubic 
centimeter. 

U. S. patent 2.179.3£t. 

PITUITARY GLAND 

^ AttUtiw Loht . — The anterior lobe apparently u^not necessity 


and a general loss of spontaneous aettvity Such animals respond 


celbi containing acidophi&c craoults alter staininp, constituting 
about IS per cent of the total mass and (5) basophilic cells (beta 
ctSis). 

Although a targe number of active substances in extracts and 
preparations of the anterior lobe have been described, many ate 
probably not dultnci compounds How many duUnct hormones 
are secreted by the gland b unknown, but at least seven extracts 
having highiv specibc action have been prepared in a relatixely 
pure slate. These are (t) A growth factor which influences the 
development of the body. (2> a factor (follicle-sUmuiaUng hoi> 
mone, FSH) uhUb slimubtes the growth and maturation of the 


produces hyperplasia of the thyroid with hyperShyroldUm in both 
(he rat and the guinea pig: (5) a factor whkh produces growth 


alb of the biets of Langerbans, thus producing the diabetk syn- 
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drome; (7) the adrrnocofficotroplc hormone (corticotropin, 
ACTiI), a factor which stimulates the adrerul cortes. 

The ponadotropic hormones also arc neces$ar>' for seiual devel- 
opment In the male, allhouph (he roles of FSH and LII arc not 
clear. The prowth hormone is beh'eacd to he derived from the 
acidophilic cells of the pland. The cellular source of the other 
factors Is uncertain 

While several of these (acton are in use In clinical studies, only 
corticotropin (ACTH) and porudotropin arc commercially a«il- 
abli* at the present time 

The Council W«e%*e3 that cctendvc clinical trial has failed to 
establish the wluc of desiccated pituitary’ preparations for ora) 
administration whether these are prepared from the anterior or 
from the posterior lobe. 

Poiltfior Lobt — Suitable rttracls of the posterior lobe of the 
pituitary pland )iefd two aclh*e principles that are responsible for 
the pnnopal pharmacolopical effects. These principles, oxytocin 
and vasopressin, have been Isobtcd in pure form as octapeptides 
and their structural formulas are knonn. howeser, commercially 
as’atlabfe extracts represent either simple extracts conlainfnp both 
pnnaplcs or refined extracts contaminp chiefly either otytodn or 
s asoprwsin. The important effects of the extracts are on the smooth 
muscle of structures such as the uterus, the blood xts»cIs the 
fn(«fin«i and the pafl bftdder and on the renal tubular epithehum. 
Althouch the peptides clo«ely re*emble each other in structure, 
thtif effects on the organs mentioned above differ considerably. 

The Important action of s-asopressin is on the renal tubular epi* 
(helium where the hormone ffrealJv accelerates the rate of rr* 
.ibsorption of water. especuHv during diuresis Vasopressin appears 
not to have stnkins effects on electrolyte excretion by the kidney, 
provided that excessive doses arc not u^ed Its antidiuretic action 
depend* entirely upon this (arihiation of the renal reabsorption of 
water and is not the rc«ult of a delayed absorption of water from 
the pastro-intestinal tract \asopreis)n u-ed in larger doses will 
cause a stimulation of the smooth muscle of the blood vessels and 
the intestines It is not useful as a vasopressor agent because of the 
danger of coronary vasoconsinction and consequent damage to 
the heart and because the response to repealed do^s may fall 
progressively if an acute tolerance develops Vasopresdn also is an 
oxytocic agent end actually may be more potent than oxytocin 
itself at times other than dunng parturition, however, «s use as_an 
oxytocic agent is undesirable because of the possibility that in- 
judicious doses may cau*e coronary vasoconsinction 

The other active principle, oxytocin, has tw-o important actions. 

It strongly stimulates the speciafixed myoepithelium «hicb is asso- 
ciated closely vvith the secreting epithelium of the lactating mam- 
mary gUnd. Thus, it is responsible for the ejection or 
of milk that occurs in nursing when the hormone is releaw oy 
reflex slimuhtion Otytodn has been used to fadhtate nursing oy 
mothers whose lactation appears to be normal. It has no enect 
on the secretion of milk. The other important action of oxyt«m 
is on the uterus, especially late in prj^nancy or during parturition 



mujTARY GLAND 469 


It is a much more desirable irc)tocic agent than vasopressin be* 
cause It does not affect the conwaty btood flow 

Posterior pituitary preparations are inactivated by enrymes ol 
the castro-mtestmal tract and must be administered parenteraily, 
althouRh a rather inefficient absorption may occur after the extract 
or powdered pland has been applied to the nasa) mucous mem- 
brane Extracts may be given cither subcutaneously or intramus- 
cularly Their use intravenously is a dangerous procedure which 
should be reserved (or very dilute solutions administered at a slow 
rate under carefully controlled conditions 

Either oxytocin solution or whole pituitar>’ extract is used in 
obstetnes to combat uterine atony and to lessen postpartum or 
other uterine hemorrhage They should not be given during the 
first stage of labor because, with incomplete cervical dilatation, 
there is danger of utenne rupture or laceration of the cervix or 
other tissues Most authorities advise against their use in the 
second stage of labor. 

Vasopressin » the ideal therapeutic for the treatment of diabetes 
insipidus m which it offers complete replacement therapy by greatly 
increasing the renal reabsorpiion of water and thus reducing the 
volume of urine A solution of vasopressin or vasopressin tannate 
iR oil injected intramuscularly has been used for this purpose 
Small intramuscular do«es of vasopressin tannate m oil may not be 
required oftener than every 48 houn Either vasopressin or pos- 
terior pituitary extract has been used to stimulate the smooth 
muscle tn intestinal paresis Doses must be relatively large, and 
the possibility of an associated toronary vasocorutnction always 
should be considered 

The V S Pharmacopeia includes ?ostenor Pituitary Infettion, 
containing both oxytocin and vasopressin, and Oiyionn Injection, 
containing chiefly cxytoan The usual intramuscular dose of the 
former is OJ to OS <c and of the tatter OS cc The V $ Pharma^ 
copeta also includes Vasopressin Injection 

CORTICOTROPIN —CORTICOTROPIN INJECTI0N-U5 P — 
Aethar (AxsioitJ — ACTH Injection — Adrenocorticotrophin In- 
jection —Conirotropbin Injection —"Coflicoiropin Injection Is a 
sterde preparation of the pnncipte or principles derived from the 
amerior lobe of the pituitary gUnd of mammals used for food by 
man. which exert a trO[HC tnfluenre on the adrenal cortex It pos- 
sesses a potency of not less than 80 per cent and not more than 
125 per cent of that staled on the label in UEP Corticotropin 
Units It may contain a suitable antibactcrul agent " VSP 

Acham o*d ffici^The adrenocortkoitopic hormone of the an 
lerior pituitary gtand stimulates the adrrnal cortex to secrete Iti 
miire spectrum of hormones Kxprrimrntal evidence surresis that 
ComjHvund t <hvdrv<ortl<«ne) is the ehtrf component fn thr 
aslienocotlicxt sectelwa althmagh c«»iv«tderabte cyaantltles ssf corti- 
sone amt corticosterone are ctaboraled Hormonal eRect can l>e 
evertext only if « functlonmg adrenal cortex is present Cortico- 
tropin Is viiUvted rapistiy wi the b«idy» ttv eflect rxrelv etceeds 6 
houn Thai neti-sMialrs rrt'eaird fnlramuscular admim>lration of 
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Ihc dniR or use of a sIoHly absorbed preparation. Corlicotropio 
also may be adminUlered intravenously by slow continuous drip 
over 8 hours; its effect usually persists for approximately 24 
hours. The physioiogic and metabob'c effects of the hormone are 
due to the adrenal corticosteroids elaborated and are, jn general, 
similar to those described for cortisone acetate. Because of its 
rapid absorption and utilisation these effects appear more promptly 
than with parenteral or oral adiatnistration of cortisone acetate. 
The prompt faff of the circulating eosinophil count when thera- 
peutic doses of corticotropin are given is the basis for the Thom 
test of adrenocortical response The drug is of value in the same 
disease conditions for whicb cortisone acetate is used except thal 
it is not effective for the treatment of Addison’s disease. 

In general, long term administration of either corticotropin or 
cortisone acetate induces similar undesired hormonal effects. How- 
ever^, hyperterulon and hirsutism are more likely with the use of 
corticotropin, while cortisone acetate may elidt involution or par- 
tial atrophy of the adrenal cortex. A period of depressed adreno- 
cortical function may follow sudden cessation of corticotropin ad- 
ministration 

The potent metabolic effects of corticotropin require frequent 
check on the patient’s weight, blood pressure and electrolyte bal- 
ance. A high potassium. low sodium intake is advisable if pro- 
tracted treatment or a large dose of corticotropin is necessary*' 

^Vi'th intravenous administration of cortfeotropio certain addi- 
tional precautions are necessary. Patients knonm to be sensitive to 
animal extracts should have suitable intracutaneous tests 'A'ith the 
brand of corticotropin to be used. If such tests are positive, it is 
preferable to use ecrticctrapin from another animal source. 
siuro intake of 2 to 5 Gm. dally should be assured, othem^eme 
reactions are the same as observed with intramuscular injectiOD. 
Therapeutic response, however, is more prompt and in some in- 
stances patients refractory to intramuscular injection have re- 
sponded following intravenous adnnnistratron. 

Corticotropin is contraindicated for long-term treatrnenl in hy- 
pertension, diabetes mellitus, menial disturbances, chronic nephntis, 

, . . , ■ • . -j L.^ jf has 

• ‘.elop 

, . . * . . • ■ from 

Dotagt . — The average adult dose of corticotropin is to ^ 

UjS P. units daUy, administered intramuscularly in four atvaea 
- rtn«aee may 


Intravenous administration by continuous dnp 
more efficient in dialing response and, therefore, require 
dosage schedules. For intravenous use, 5 to 20 
dissolved in 500 cc of 5 per cent glucose in water or in 
of normal saline solution and administered slowly o'er an 8 n 
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period, Cauiion: Normal aline sitfftdd nai (le vud at the diluent 
if ike patient u on a lots saU rfgwew. 

Tu6 Asmour Labojutorus 

lycphtiBKl Vials conUlntns th« equivalwit oi 10, 

15, 75 and 40 pfovUwuaJ VSP. onits ai corticotropin 

The Up;o«« Com^awy 

Lyophtti't«d Cert»eoff«pm (Sheop): \'ab containing the cquiva* 
tent of 25 and 40 provisionat U5 P. urUs o* corticotropin 

T«B WltSOS LABOHAttWItS 

5«(uti«n CoHieobepin: 5 cc. viak A solubofl conUinlns the 
equivaknt of 40 uotu ol conscotioi>>n in each cubic ccnii' 
meter. PreseT\’ed with OA per cent phenol. 

PURffJEO CORTfCOTROPiM— Purified corticotropin is prepared 
by the adiorptioR of corticotropin (tom a dilute acetic aad sotu- 
XIOR on oxyceiluiose and the subsequent elution o( the adsorb^ 
roalerut with diiule hydroeWone tctti. This method yUJdj a prod- 
uct having 10 to 40 titnea the adtcnoconlcolropic activity of an 
equivatent «eigbt of cQrtvcottopui 

Purified corticotropin is assayed biologically by measurment 
of the adrenal ascotbic aad depletion resjKinse in bypophysec- 
(omiaed rats Comparison u made to the Provisional U-SJ'. Cor- 
ticotropin Refetence Sundaid, the injections being made inira- 
lenousiy as with corticottopin. SVhen miecied sub^taneoiuiy or 
tntraflvuicutaiiy , haweset. pvinfied conicotio-pin produces a greater 
ekfltoai effect unit for umt than does eortkotroplnj thus 1 U£P. 
dI pvttfied corticotropin produces a ctinieal rffetl attained by 5 ot 4 
units o( corticotropin But when adoiinutcced intnvenousty, one 
U.sr ttnit of punfied cortKOtropui, as moiured by rat assay, 
produces the same range of cfuiical response as one unit of eor< 
IKOiropm The exact reason for this discrepancy in tespoese is 
unknoivn It has been kypothesiced that the cruder cofticotropia 
carncs uilh »i some factors which permit snore rapid enxj'trulic 
desiruclion m muscle or skin These factors are thought to be 
absent, or present in lesser quantity, in punfied cortJeotropin For 
the convetHenre cl physidans, ehe potency of purified corticotropin 
vs esprtvsed in terms cJ citmcaj activity equivalent to a speafitd 
number of U.SJ’ units of eonitct ropin. n> shat ireslinenl may 
be changed trom corticotrepi# to panfifd rortkotrojMfl without 
Etoss adjuitmcnis in dosage requirement 

«»d i/iet-^^See ihc monograph on corticotropin, rurified 
corticotropin has the sdcanuce of cauviri: fewer Kn'ilUalJon 
ceactlotw than eortkotropwi When admlwiteted in the totm ol a 
Etl coRtaimne ISO mg ol getitlR pet cubic centimeter, the total 
dsify dOMRc of punfi^ corUcoiioptn may be given In one dose 
and idreri«ortkottoplc a«l\dy petrists lor «pproiimal<ly (8 to 
74 hours 

Oowj*-— As the dosace of punfied cortleotropin b expressed In 
thnical equKaknla of US P uniu of cotUcotrepln, U ahouVl be 
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employed in the same dosage as corticotropin when administered 
intramuscularly or subcutaneously. If administered by the intra- 
venous route, three clinical equivalents of purified corticotropin 
must be administered to obtain the same range of clinical activity 
as obtained with each U.SP. unit of corticotropin. As the gel, 
the entire daily dosage may be administered intramuscularly or 
subcutaneously at 24-hour intervals. 

The Wilson LABORATORrus 

Purlfed Corficotrepin-Gel: S cc. vials When administered intra- 
muscularly or subcutaneously, each cubic centimeter is clinically 
equivalent to 20, 40, 80 or 100 US.P. units of corticotropin Pre- 
served with 0 5 per cent phenol. 

VASOPRESSIN TANNATE.-— Piff«M»n Tannafs {Pares, Davis).— 
/1-Hypophamine tannate. — Vasopressin tannate is the water-insol- 
uble tannatc of the pressor panciple of the posterior lobe of the 
pituitary body of healthy domesticated animals us^ for food by 
man 

Vasopressin tannate is assayed biologically 

Aefiont and f/ie*.— Vasopressin tannate raises blood pressure, 
Increases the muscular activity of the bladder and intestinal tract 
and exerts an antidiureCtc effect in diabetes insipidus. (See the 
genera! statement on the pituitary gland ) The action of vasopressin 
tannatc is more prolonged than that of vasopressin, and it is used, 
therefore, when prolonged action is desired, particularly for the 
treatment of patients suffering from diabetes insipidus 

Dotogt.—OJ to 1 cc. (15 to 5 pressor units) of a solution is 
given by intramuscular inieclion at intervals of 36 to 48 hours 
A'ever administer vasopressin tannate tnlravenously. 

Paree, Davis & CojrpANY 

Suipenilon Pitreisin Tennat* in Oil; 1 cc. ampuls A suspension in 
peanut oil containing vasopressin tannatc equivalent in activity to 
5 pressor units of vasopressin in each cubic centimeter. 

U S pateni 2,399,7^2 U S. trademark 254,507. 


PLACENTA 

Gonadotropic Substances 

There are three types of biologic substances which stimulate the 
gonads of either sea. The fundamental physiologic gonadotropic 
hormone of the normal animal body is produced by the . 
pituitary. The chemical nature of this material is unknown, out 
is established that there are two distmct components m the pito • 

tary gonadotropic hormone. ^ 

The serum of the pre. . , r ^ 

stance whose action is j ■ ■ 

from the anterior lobe. . 

to a point where very little inert protein accompanies ine 8“ 
gonadotropic substance. It is probable that only one active co 
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pound is Involved An internationat unit of this substance was 
defined the special committee of the League of bTations. by 
comparison with a dry powder preparation supposed to be of 
stable potency. 

The urine of pregnant women contains a gonadotropic substance 
distinct from that in the serum of the pregnant mate. The latter 
substance does not pass out into the mare's urine in appreciable 
amounts, whereas abundant amounts of the hormone called 
chorionic gonadotropic substance appear m the unne of pregnant 
women 

Injection of prejmancy unne, or certain eatracti thereof, in 
rodents induces (oUicuiar growth and corpus Uiteucn (oemation 
When the gonadotropic activity of pretmancy unne first was dem- 
onstrated by ZondeL, it was bcliescd that the atiterior pituitary 
secreted the substance responsible On the basts of lU eSect tn the 
rat, mouse and rabbit, the concept was advanced that this gonado- 
tropin consisted of two hormones — prolan A, the foiliclc-stimulat- 
ing hormone and probn B, the futcmuing hormone Further c%- 
pcnmentation, however, has revealed that this substance is a single 
entity, that it arises from the placenta rather than from the 
pituitary and that it dilTers fundamentally from the gonadotropins 
of the anterior lobe Thu substance u the basu of the Aschheini' 
Zondek lest for pregnancy 

A significant physiolofuc difference between chononie gonado 
iropin and preparations from the anterior pituitary u the inability 
of the former to stimulate appreciably the ovary of the hypoph) • 
KCtomized rat. the monkt) or the human bnne Injection of 
chorionic gonadotropin into pnmate* will not induce fniticular 
growth or corpus tuieum tormation On the contrary, reliable fn- 
sestigators have observed deDmtt degenerative ebangn in the 
ovaries of women and monhejs treated with ibis substance Fur- 
thermore. no ciear-cul endometrial responses have been observed 
in primates treated m this manner, which indicates conclusively the 
mabiUiy ot this sub«tance to stimulate the growth of norma) 
ovarun structures In the monkey and in the human being, ehorl- 
ome gonadotropin will enhance arid prolong (he secretion of the 
corpus luteum Probably the normal role ol this hormone is to 
maintain the function of the corpus luteum d urine early pregnancy 

The pbyuolocic action ol chorionic conadotropin u not limited 
to the lemalc It arts also on the interstitial ttlh of the testes, caus- 
ing them to elaborate the androgewc hormone of the tesiis. which 
«n turn induces growtb oi the aecrssorv sex wreans This substance 
Is eHeeiise in male monkeys arnJ human beings Among the reac- 
tions induced in the prepuberai monkey is the descent ol the Irslrs 
In some animats there maj be some mcreas* m the rue ol the 
seminiferous tubules, but there is little »f anv effeel on the germinal 
epllhelium Spermatogenesis is maintained l»r chononic gottido 
iropin In rreently tij pophj sectomUed rats, but It b not mtored 
alter atroph) or inducert In Rorms) tmmaturt rats 

The therapeolie •t^licauon «l chononie gonadotropin has 
covered a wide range Many of the truls have been unsound or Im- 
properly conceived III use in the treatment of ov'xrun divturbante. 
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for tsamplf, has no scfcnUfic tallonale at the presfnl time, although 
w hen it was first Introduced for the treatment of these dysfunctions 
the physiologic basis for therapy appeared excellent. 

CHORIONIC GONADOTROPtN.—Eflffomofn (E.ft)o).— FelMtIn 
(SQCinn).— The uater-solubfe gonadotropic substance obtained 
from the urine of pregnant women by selective predpitation and 
fractionation procctiurcs It is a glycoprotein containing about 12 
per cent of galactose This preparation is standardired In inter* 
national units One iniernalional unit esjuals 0.1 mg. of a stand- 
ardi/fd poudfr fsee Council Report, 113:2,418 IDec. 

JOJ 19J9). 

PkfticcI ^rofitrfltt . — Chorionic gonadotropin is a relatively pure 
preparation in which the ACiU'c material Is a glycoprotein soluble 
in water. It is relatively unsiabfe in aqueous solution and b pre- 
pared either as a powder of in glycerin solution to be diluted with 
saline at time of use 

Adioni oarf Chorionic gonadotropin b recommended In 

the treatment of cryptorchism where there are no anatomic lesions 
causing obstruction of testicular descent. The diagnosb of m 
anatomic lesion often can be made where thb therapy fails. Thus 
the surgial treatment of eo'Plor«hbm may be inslfluled at an 
early age when It w found Ibai hormonotherapy cannot ioduee 
descent Excessive therapy may result in pseudopuberty and pos* 
sibly other harmful reactioru. 

The diagnosb of cryptorchbm should not include those cases 
that have been termed pseudocryptonhlds, in «bich the testes 
are maintained in the inguinal canal as the result of reOex musnibr 
spasm It will be found that the testes return to the normal scrotal 
position ssith gentle handling and warmth. 

Chorionic gonadotropin therapy in other disoidcrs, Including 
hypogonadism in the adult, still is considered experimental because 
of the lack of consincing data. Its value In the treatment of Utenne 
bleeding of functional nature also Is as yet unpro\-ed, wlhoup 
numerous reports on this thenpy have appeared In scientinc publi- 
cations Considerable disagreement exUls regarding^ the type ot 
blerfing benefited. There is less enthusiasm for thb therapy at 
present than there was several years ago. 

Ooiag^. — ' 

tional units ' 

may be daOi. • 

8 weeks in the absence of progressive descent Therapy 

be dbcoritinued on the development of signs of precoaousmatuncy. 


B. F. Ascnw i Companv, Ikc. _ 

Lyophiliitd Chorionic GanodotropJn: 10 cc. vuls conUlning S,W 

r fl rws, ■ ’ ‘ ’ ■ 


tilled xvate 
a potency 
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COIE CkSMIOU;. COMfANY 

Cfceflwk Geiurfeirepin: S,000 I. U in 30 cc. vials. A powdered 


Endo Fscoucts, lac. 

fovitr Snirbmonti 5,000 I. U. and 10,000 I. U, in 10 cc vials 
A powdered preparalion of chorionic ironadoCropin, which when 
diluted with 9 cc of the actompanyini; botonic soiuiion of .«odium 
chloride preserved with 0 4 per cent phenol, prorides solutions 
having a potency of SOO or ipoo I U in each cubic centimeter 
U.S, patent l.SI0,29S U S fradenutli 354,530 

E. R, Squibb & Sores, Divrsiov or Oux MArmesov Chemjcai. 
CoRPOKATtON 

Eoflutiin: 1,000, SJXX and 30,000 1 U sials containing a pow- 
dered preparation of chononic ponadotropin which, when diluted 
with the BccompanyiAp 10 cc of sterile duiilled naCer containins 
Oi per cent phenol, provides a solution having a potency of 100, 
500 and 1,000 1 V. cubic cenflmeter. respecfise/y 

The UfjouK CostfASv 

fowdtt Chorloftle GoMdotfopiR. 5,000 I U in lO cc siab A 
powdered preparation of chononic gonadotropin which when di- 
luted with the accompan^inc 5 cc (ampul} of inirclabic water 
prosides a solution having a potency of 1,000 I. V of chorionic 
Conadotropin in each cubic centimeter Tresersed with 05 per cent 
of chlorobutanol. 


TSSTCS 


the male, seminal s’rsicJes, prostate and penb urderpo severe 
atrophy; libido and sexuil activity are diminuhed rarenleral an<l 
and adminbtratian of androgenic preparations wilt restore ihrse 
structures and functions to normat, but beneficial effects In cas- 
trates or eunuchoids are present only ta long as replacrmrnt ther- 
apy U continued Testosterone abo has been shown to nuintain 
spermatosenesb in the h>pofAysrrtomi«d animal if Irratmrnl t» 
brjpiR immediaitly after the operation, it suppresses sperm forma- 
tion in the intact adult but pennaiwnt suppresrion has not been 
found In adrrtuale dowa, this androcen is effectixe In selectcrl 
ca«rt of menorrhacla, mnrorrhaida and djimenorrhea and for 
postpartum inhibition of breast eagoryemenl and lactation 



476 HORMONES AND SYNTHETIC SUBSTITUTES 


lloth experimental am| clinical experience indicate that lnaea.v 
in rnu'cic max? and ttodv weight accompany adminlxtralion of 
andmsen and arc a«xocuictl ttith retention of nilroRcn, inorpamc 
pheephorux, »u|fale. rhWifie, s/xliutn and pofa.<xium. Potassium, 
calcium, ami sulphur are retainni in a ratio similar lo lhat found 
in protein tj'‘ue Thi-v arubolic rlTectx of androcens may be of 
xaluc in certain tlinicnl conditions jvartictilarly when complicalcfi 
h,\ andfofffj) deficiencj a* indicated by hw urinary excretion levels 
of l7-kcioxteroidx and b> sparxily of axillary* and pubic hair. 
Thftf condition? mefude •enffe. postmenopausal and Idiopathic 
osicxijHiroxis, tKinhxftopituitarixm and, when accompaniid by .««:«•• 
of androtren deficiency. Addison's dt.xeji‘e, Cushinc's syndrome and 
ovarian acenesix with dwarfism 

The aodfQCcnx also have lieen cmploynl in the palliation of 
•advanced inoperable breast cancer They produce x*arjinc decrees 
Ilf sj mptsirnbtic impTOvemenl. xsith allevtalinn of pain and in* 
crease in wciuhi and ap{>etiie ocfumne In a hlch perccntairc of 
p-xtients Objective imprnxemenl occurs to a much le$»er depref. 
calcifiCaiinn of oiirolytic lesions beint; demonstrable in 20 per cent 
or less of the p.iticntj treated, ollen accompanied by increased 
hemnfMiiesis Metastatic soft (lx*ue lesions of various sites also mas 
respond, however, central nervous system lesions nrely respond 
noth symptomatic and ob/eciive Improvement arc temporary and 
seldom exceed a fienod of a year The mechanbm oi action of 
•indroftcns in breast cancer has not been explained salisfactorily, 
but may t>e due in part to Ihetr anabolic activity. 

A spontaneous cessation of hormone release by the testis w-iUi 
aging has been recocnireil a« a rare entity termed male climactenc 
or menopause Symptom? are 'imUar lo tho»e oi the female rneno- 
pause. In the vast majority of instances, the vague manifestations 
of a psychoncuroslx are incorrectly confused with those oi organic 
testicular disorder Criteria for laboratory confirmation of the diaj^ 
nosis of male climacteric are equally confused At present, suxb 
diagnosis probably is not justified without the demonstration of 
castration fcxcls of urinary gonadotropin, as in the female. Testos* 
terone provides effective replacement therapy only in the true 
disorder. . . 

Relief of symptoms due to prostatism following (reatment wim 
testosterone has been claimed, but substantial evidence is lacking 
Other claims made by promoters of this substance are unwarranted 
or concern uses that are still experimental. 

Testosterone is not excreted In the unne, and should not be con- 
fused with the urinary androgens which have relatively little action 

V ! .■ ' . ’ i 


cicncy ol the Icslostcrone is increased because its ab'o^tion from 
the site of injection is delayed by Its combination with propionic 
acid. Methyiteslostcrone. a synthetic derivative, is much more 
active than testosterone when given orally-, but their physm oP 
actions are similar. Androgens, like estrogens, prcftrably are a 
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mioisfernJ orally, unless this route b coRtnindka^ed Testosterone 
Is effective to a limited extent by perculantous and sublingual 
adniiniscratioR. Pellet implantation also ts used oceasionalt}’ 

METHYLTESTOSTERONE-U.S.P. — 17-Meth>ltcstosteronc - JJ- 
Methyl-A^-androslcnc'lTtal-oW'One — ^TT»e slrucmral formula of 
melbyltestoslerone may be ttpresented as follows: 



P^ytieof RropeHtei — 'MethyUcstosteeone oervrs as white or 
creamy-white crystals or ctysUffjne powder U is odorless and is 
stable m air, >i is affected by bebt It » insoluble m water, it i< 
soluble fn alcohol, methanol, ether and other organic wlvents and 
sparinsly soluble in vecetable otb 
Atfiont ead (lies — Methj'ltestosferone may be given orally in the 
treatment ot gonadal failure m the male Us actions and uses are 
qtsahtstivciy (he same as those of testosterone propionate M«hsh 
testosterone also Is useful for the treatment ol the femafe in the 
control of menorrhagia and metrorrhagia and in postpartum Inhibi. 
tion of lactation or breast engonrement A unique and rare type of 
jaundice has been described, which orcun dunng therapy, and has 
obstructive and hepatic features 

Oowje.— The dosajrr and duration of methyJtesiostetone ther. 
apy vary considerably, dependms upon the condition, its seventy, 
previous androecRic administration and rnduidual variation It u 
usually preferable to begin therapy with full doses ol JO to $0 
mg daily in divided do-uee Et>r tuppresSKin oE breavt encoTTC- 
meni 75 to JO me every * hours or thmc umn daily for five 
or SIX <i<sscs thould lie admintstcred start c at the beginning oi 
(actalion. ic, the third or fourth day after dctivcri'. 

Tire Eiaov Coaiy.t.vy, Jvc. 

TabUtt M*tlijrlt*»i«l»roin 10 mg 
riivsiaAss’ Dave & Svrri.v CoMewv 
TabIrSa Mtdiyltfslest*r«R«' lOjng *■ 

rasuo I'lfSKUACcvTicai. LaaoatipKtis. Ivc. 

TsbUti Mtibyllrileiltrenr: 10 and 2S tng 

S /. Twac 4 Cojtrcfv 
Ttbleh Mefhyltaslettaroflf . tOtog 
Tut Urjoiiv Cu«r*VY 

Tsblsts ht«r!t)rfle(tett«'o')»' fO aftd 73 rne 
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Wiirri: LABOJwroxrts, I.vc. 

T«bl*fi W*thylf*itoif*fOR#: 10 and 25 mg. 

STANOLONE — Ntedfol (PTi2tit).~^Androstjne‘}2(/3)-oI-J-ont. 
The structural formula of stanolone may be represented as 
follows; 



fAftieaf fnptrtUt . — Stanolone is a white, odorless, ctystaJIine 
powder, Aith a melUnc point between 175 and 18J*. It U practi- 
cally insoluble in water The approiimale amounts that dissolve at 
75* in the followint; solvents to form 100 cc. of solution are: 6 Cm. 
in alcohol and 1 5 Cm in ether 
Atfhnt enJ Uiet.— Stanolone is an androgen that has the same 
actions and uses as testosterone and its esters. (See the general 
statement on testes ) It ts tt-sefu) cJinically for its anabolic and 
tufflor-suppressing actions in selected cases of inoperable carcinoma 
of the breast or postoperative metastatic arcinoma of the breast 
Its use, which must be weighed against its inherent vin’Iiring and 
metabolic effects, should be subfecl to the same precautions and 
contraindications as is the use of other androgenic agents. 

00109 *. — Stanolone b administered by intramuseubr injection 
Like free testosterone, an aqueous suspension of microco’sl^lli"* 
stznolane should expected to produce a slighOy less intense and 
slightly more prolonged androgenic action than an equivalent oil 
solution of its propionic acid ester In carcinoma of the breast, 
the average effective dosage is 100 mg daily. This dosage shouicj 
be continued as long as the patient shows tmpn>vertnnt or until 
the patient is unable to tolerate androgenic therapy because ot 
severe virilization or untoward metaboUc effects Loner dosage 
may be tolerated belter but is considered ineffectu’e against carci- 
noma of the breast The dosage for the treatment of testicular 
• — or postpartum sup- 

siabluhcd by experi- 


Pfizer Laboratories, Dmsiox or CnAs Pfizer 4 . CosrrANV, Inc. 

Suipemion Neodrob tO cc vials. A saline suspension 
50 mg of stanolone m each cubic centimeter, prescrs’cd with 0 
per cent melhyiparaben and 002 per cent prop: iparaben 

TESTOSTERONE-U.S.P.— Andfolln (LnnrotN).- T*itfon« (Ma- 
in,). — The structural formula of testosterone may be represenieo 
as follows: 
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ffiytleol ^rop*r/i«i —Testosterone ocnin as white or slightly 
creamy while crystab or as a crystalline powder !t is odorless 
and is stable In air. Testosterone b insoluble in water. One gram 
dissolves in about 6 cc of dehydrated alcohol, in 2 ec of chloro* 
form and in about 100 cc. of ether It is soluble in cliOTsne and in 
vegetable oils 

Aetiem end Utn . — Testosterone b responsible for the actions of 
its derivative, testosterone profMonate. and shares its uses Testos- 
terone in aqueous suspension apparently has a slightly lesser In- 
tensity and a slightly greater duration of androgenic action than 
testosterone propionate 

Coioje.— See the monograph on te$to‘lerene ptopienaie 

BtO-I-VTaASOt LABOtATOattS, I^c. 

Aquaeut Sutpantien Tatfatlarona with Praeaina HYdroeKlerfda 
1%: 10 cc \dali A suspension containing 25 or 50 mg of testos- 
terone In each cubic centimeter, rrenrstd with 001 per cent 
thimerosal 

Llvcolh LABOtAToaies, Ihc. 

Aqwaaui Svipamlen Andrelin; 10 cc slab A Suspension contain- 
ing 25 or 50 mg of testosterone In each cubic centimrter, Treserved 
with 001 per cent thimerosal 

McTtoroLiTAV Ladobatokiu, Inc, 

Aquaows SuspaaiioA Taitoitaroii* with famyl Alcohol 2%t 10 rc. 
vuts. A suspension containing 25, SO or 100 rag. of testosterone in 
each cubic centimeter. 

Mcrta CiruftcAL CosirA-vv 

Aquaevi Swipaai'oA Tattoilarena' tO ec sisb A su'pen'lon run- 
taining 25 or 50 rag of testosterone in each ruble centimeter Pre- 
sersed w-ith OOt per rent thimerosal 

E. S Mima LAvotAToaiu, Ntr. 

Aqueous Swipaaiton Tastreea* 10 CC vuls A lu.<pen>ion in i.'Otonic 
saline solution containing 25 nr ICO rag of Inloitrrone in each 
cubic centimeter Prr^rved wills 001 pee cent thimerosal. 

TfSTOSTHON! CYCt02fimiM09IONATL— A'-Awlrmtene- 
t’(/l)*Otl'’re*’t)’lpf®Plm’*l*‘' 2 ’ 0 "C — ^TTie structural formula ol 
Intoslerone cyclopentylproplorufe may be rrprrsentnl as /on.iwi. 
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fhytUol ftoptrtlti. — Trstostfronr cy cloprnlylprcpionale is «n off* 
»hUf, odofJeis, Usteirss. cosfaHme powder. It melts between 9S 
and lOI*. It is freely soluble in alcohol, chloroform and ether, 
*oluble in xrceiable oils and sliphiJy soluble in svater. 

AOie/n o/td i/t9t.— The pctions and uses of testosterone c}ch- 
Jieniylpropionate are quaiitalnely the same as those of testosterone 
propionate, but it po».seji« the ad^'antajrt of a more protracted 
amlrnsefiic eflect See the monojcraph on le^losterone propionate. 

Ootoye.— Testosterone c>clopeni>}propionale is administered in- 
tramuscularly In do^ ranjrinc from 10 to 50 mg. at inters'als of 
7 In H tla)s. Foe Indueiion of pubesetnre in eunuchoidism. 75 
In 50 me. once Weekly ma> be required for seseral weeks. Jn 
cunuchi'nii 100 to 150 me ma) be emplo>rd at weeki) inlenaK 
For relief of constiiutinoal «>mpioms rrsultini; from deficienc)' ol 
testfeular function, 2S me e\er>' 2 weeks may be ample Mamie* 
nance dosaee mu«t be rletermined by trial and ermr for each 
patient, ulitirinc (he smallest do«e and Iontte<t time inten'al be* 
(ween inyect/oru consonant with satWacfoo' fontrol. 

l!ec.iu*c of the likelihood of sin’iism, it is advisable not to 
esceed a monthly dosape of |50 me in the treatment of Rynecolo^ 
conditions In the trraimenl of menorrhajria, 25 mp adroinisterM 
approximate!) I week before the anliapaled menses usually wi'l 
control excessive blccflmn For metrorrhacia, 25 mp. should be 
admini ■ ; ■ • — ^.-.i i.iit (his dow 


m.iv b - ■ control 

IdwJir ' ■ > . ■ • • • enporpe- 

ment. ■ ■ * . • ■ ' - .stpartum 

period fcx{fcrience is »ur ievwti<i..e..w.a ' o^pc lor 

palliation of breast caitcer 


Tnc Urjonje Company 

Solution 0*pe-T«sto>f«ren* Cjrclopontylpropionafa in Oil; 10 
viali A solution in cottonwed oil containmp 50 or 100 mp ot 
icstD'tcront t)clopcnt)lprop»onatt in each cubic centimeter rre- 
served with 0 5 per cent chlorobulanol . _ , 

1 cc. vials A solution In cotlonwcd oil containing 01 ® 

testosterone cyclopentylproplonate in each cubic centimeter, rfc- 
served with 0 5 percent cWorobutanoJ, 

L’ S tfademarl' 515,760 


TS5I05TER0NE PROPIONATE.UJ P — A'-Andfostcnt-IEW- 
propionate-i-onc— Testosterone propionate ,, 

properties It may be prepared synlhcticjHy from choiester 
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the starting materu] or (ram testoitetoue (totaled from bull testes. 
Tbe structural formula of (at(»teroae propionate may be repre- 
sented as follows. 



Phfiicaf Prop«rt»«j.— Testosterone propionate occurs ts white or 
stijthcly yeUow crystals or crysiailtne powder It >s odorless and is 
stable In air It is insoluble in water but frtely soluble in alcohol, 
ether and other organic solvents. It also is soluble in segetab'e oils 
AtUont end U«i.— Testosterone propionate is pnmanly useful 
to supply testicular horiBone for the irratment of deHnency or 
absence ol thu internal secretion of ibt male ThertloTt, it may be 
of value in tbe treatment of prepuberal and postpuberal eunuch' 
oidum or hypoeonadism (deficiency stalm) snd ahti castration or 
eunuchism due to other cau^. In (he latter instances (reatment is 
replacement therapy, beneficial only as long as it u continued. 

The use of testosterone propionate in euTucboidism is inimded 
to promote she development of primary and secendsry sexual 
cbaractenslics of patients with organic lesUcubr failure, after the 
age of 16 or t? when puberty has not occurred spontaneously and 
to Rlkve postpuberal constitutional symptoms ottnbutable to de- 
ficient secretion It is unwue to stimulate full sexual maturity in 
youths who are psychologically and otherwise physically unpre- 
pared for adult life. 

The uie of testosterone in cryptortbism is subject to certain 
quahficatioRs , for example, hormonal therapy cannot be effectUe 
in this condition when there is an anatomic lesion causing obstruc- 
tion of testicular descent Testosterone propionate also Is useful 
for the treatment of tbe female in tbe control of menorrhagia and 
raetrortbagsa and in postpartum inhsbiUoa of lactation or breast 
ensmrgetnent. 

For use in castrates and other effects, see general sUtemrnt oa 
testes. 

Tc'iosterone propionate may be tried in the paliialfon of ad- 
vanced metastxttc carcinoma of the (enule breatt if the patient is 
cotjsidartl beyond the help of ntbn surgery or rocolcen irradu- 
tion Approxinutely one-haU of tbe futienis so treated cxperkoce 
partial or complete relief of sympioma for periods up to I jear 
of more Occasionally tempeeary eegrci’ion of metadatic soft tUsue 
or bone leiloni may be observed 

Any patient under treatment with testosterone propionate muM 
be watched carefully for sicns of hjpeecalcemla. edema or accelera- 
tion of the disease llspetcaktina of Ksere propotUoni and at- 
celeraCion of tbe direax are contraindieateans to continuation ol 
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vitiuiis uiiu iiusiiiii^ or acne ol the skin. 

Ooioje.—Tcslostcrone propionate Is administered Intranusm- 
larly In doses ranging from 10 to SO mg. two to six times weekly, 
depending on the response obtained. To induce pubescence in 
eunuchoidism, 2S mg three times weekly may be employed ow 

a period ol sevrni T" ** ’ < • • 

little as 10 n ■ 

tenance dose ■ 

on iht condiuon and the cQect desired. Pnapism Is Indialive ol 
excessive dosage and an Indication for temporary withdrawal of the 
drug. There has been reported the induction of significant degnes of 
virilism in women when the amounts of an androgen administered 
were considerable (J50 to 400 mg. testosterone propionate per 
month) For the «»»••»—>“; c' '■ 

before the onset of *••••■■ : • • • 

25 mg. on altcrtiatc « * . • . • ^ 

ISO mg. is recommended. For suppression of lactation or breast 
engorgement, SO to 7S mg. over a period of 2 or 3 days, starting 
on the third or fourth day after delivery. 

The usual dosage employed for palliation of breast oncer is 150 
to 300 mg of testosterone propionate weekly given in Ihw 
divided doses; the total duration of therapy is not fully estab- 
lished. At least 2 months of therapy appear to be necessary for 
a satisfactoo* subjeclhc response and at least 5 months for any 
objective response. 

The Bio-Ikthasol Laboratories, Ikc. 

Seluflon Teitetl«ron« Propionaf* In Oil with Bentyl Aleekol 4%l 
10 cc. vials. A solution in sesame oil containing 50 mg. of testos- 
terone propionate in each cubic centimeter. Prtsen’ed with 05 per 
cent chlorobutanol. 

Solution Toiloitorono Prcpionoto In Oil with Banzyl Aleoliol 2 /^ 

10 cc. vials A solution In sesame oil containing 25 mg. of tetos- 
terone propionate in each cubic centimeter. Preserved with OS per 
cent chlorobutanol. 

AqutouS Suip»n»Ion T*»toiforo»o Proplonif* with Procai"* 
eMorido l%t 10 cc. vials. A suspension in isotonic saline solution 
containing 25 mg. of testosterone propionate in each cubic cenu- 
meter. Preserved with tbimerosal ItlO.OCO. 

The Blue Line Chemical Compakv 
Solution Tejtojterone Proplonofo in Oil with Beniyl Alcohol 3/i- 
10 cc. vials. A solution in com oil containing 25 or 50 mg. o 
testosterone propionate in each cubic centimeter. 

Carlo Erba, Inc. t i 7»/ • 

Solution Tojtoiterono Propionate in Oil with Beniyl Alcohol /»• 
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10 cc. vials. A solution in peanut oQ coaUining: 25 or 50 la?. 
of testosterone propionate uj each cubic centinsetcr Pres m ed srith 
0.5 per cent chtorobutanoi. 

Gasm, huxs & CoisTfsv 

Solution Tottodorono PropTonate is Oih 10 cc. vials. A sohdics 
in sesame oil containing 25 mg of testostercae prepioeati is tsjA 
cubic centimeter, presen-ed with 0 1 per cent ptopylpanbex 


Solution Tottostirono Propienat* in Oil wifh Sonryl Akehel 4%: 
10 cc vials A solution in sesame oil coBUiciag 50 eg. cf 
terone propionate in each cubic centimeter. 


Goto Leav PHAaMAcai CoirPAsrr 
Solution Tottostoron* Propionat* in Oil; 1 ct impels asd 10 tc 
viaU A solution in sesame oQ contaimug 10 eg, of 
propionate in each cubic cenumetet, 

1 cc ampuls, and 10 and 30 tc. vials. A sobtion in eH 
^^lauung 25 mg of toiosterone protKonatc m each ecKc rr^r- 

10 and 30 ce. vuis A solution io sesarae cO cosuhime 5a c, 
of leviosteioae propionate in each cubic ortl rnf fer. ^ ^ 


C F Kt« CosirAjry 


MmorntTA-N Laboiatouss, tie 

Solution Toitestofon. Propiowt* U 0.1. 10 tt rt.v a 

in warw oil contaiain? 25 or SO cw of A tofeifca 

each cubic centimeter Preserved wnb ^ 

rsnucusj’ Dire t Scrrit Cow»st " 


KMIIFVCT 

1. wM on;u'X 1°!; A .cfeft. 


« '■ » 4'“^4Sc? 




Itaa,. ' . 


•™« b od, S^ai^T 
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A solution In peanut oil containing 2S mg. of testosterone pro- 
pionate in each cubic centimeter. 

10 cc. vials. A solution in peanut oil containing 50 mg. of 
testosterone propionate in each cubic centimeter. Preservtti with 

0 5 per cent ^loiobulanol. 

Solution Teitosterona Propionate In Oil with Baotyl Alcohol 10%; 

1 cc. ampuls and 10 cc vials. A solution in sesame oil containiog 
0.1 Gm. of testosterone propionate in each cubic centimeter. Pre- 
served with 0.5 per cent cblorobutanol. 

S. J. Tutac & Company 

Solution Testosterone Proptenate tn Oil with Bensyl Alcohol 3%: 
10 cc. vials. A solution in sesame oil containing 25 or 50 mg. of 
testosterone propionate In each cubic centimeter. 

The Upjow.v Cosipany 

Solution Testastafona Propionate in Oil: I and 10 cc. vials. A solu* 
tion in cottonseed oil containing 25 mg. of testosterone propionate 
in each cubic centimeter 

10 cc. vials. A solution in cottonseed oil containing SO mT* 
testosterone propionate in each cubic centimeter. Preserved 
05 per cent cblorobutanol. 

Tnt VrTAsrxE CostPANY 

Solution Tastestarone Propionate <n Oil; 1 CC. ampuls and 10 
vials. A solution in sesame oil containing 10 or 25 mg. of testos- 
terone propionate in each cubic centimeter. Preserved with O-I pet 
Cent propylparaben. 

Solution Testosterone Propionate in Oil with Beniyl Afeohal 4%: 

1 cc. ampuls and lO cc. vials. A solution in sesame oil containing 
50 mg. of testosterone propionate in each cubic centimeter. 

White Laboratories, I.vc. 

Solution Teitosterona Propionate in Oil: 1 cc. ampuls. A solution 
in sesame oil containing 25 mg. of testoslerooe propionate in eatn 
cubic centimeter. , 

10 cc. vlab A solution in sesame oil containing 10 mg. of 
tosterone propionate in each cubic centimeter. Preserved wiio 
phenyl mercuric borate 1.50,000. . _ . 

10 cc. vials A solution m sesame oil containing 25 mg. of its* 
iosterone pTDp3or}2te in each cubic centimeter. 

Solution Teitotterone Propionate in Oil with Benryl Alcohol 3y4- 
6 and 10 cc. vials. A solution in sesame oil containing 
testosterone propionate in cadi cubic centimeter. Preserved wi 
phenyl mercuric borate l.SOjOOO 

THYROID 

Thyroid acts through the tbyrodn contained in it. It incrcasw 
metabolism, as indicated by loss of body weight and increase 
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uriiury nitrogen, carbon dioiide prodaction and oxygen assimila- 


ousness, tremors, headache, flushing of the surface, sweating and 
much more pronounced bss of weight. 

Thyroid is used in defldent action of the gland The most 
striking results are obtained in cretinism and m>'xedeffla and in 
the condition known as cachexia thyreopnva, due to the removal 
of the thyroid gland The beneficial effects are seen m the improved 
condition of the skin, the re>estab]i<hment of perspiration and of 


normal state; It is often necessao', however, to continue such 
small doses indefinitely 

In some forms of goiter the function of the thyroid is defective, 


*0 as not to do harm by the desimciion of proteins The ejects, 
which may be pronounced at first, are not permanent. 

SODIUM ievOTHrROXINC.>-SrotMe;d Sodivm (TaAsiNOL) ~ 
34',S,S'*tetraiod0th)ronine peniahydraie— The structural formula 
of sodium fevothyroxfne may he represented as fof/ows: 



fAydeo/ fropediei —Sodium lev'Othyroxine is a light yellow to 
buff, odorless, tasteless powder It it very slightly soluble in 
chloroform and in ether The approximate amounts that dissolve 
at 2i* in 10 cc of the following soUents ire 0 4 Cm in akobol 
and 0 2 Gm in water Sodium levothyroxine is hygroscopic, but 
it Is stable In dry air and at room temperature The pil of a 
aaturaird solution is between 8J5 and 9JS 
>4cf>«*i Ut»i — Sodium toothyroxine b the scdium ult of 

the leso i«omrr of thyroxine (ciL>thyroxme), Lesolhyroxine ex* 
hibits appfoximateh twice the artisily of the racemic (ri-) form 
Sodium Ics-otby roxine, which is more soluble and reporicdlv more 
active than the bise. (evothsroxine, aI«o fs more efticieurfy ah- 
sorted by the ga*lro inCrsUiul tract and is rffeclixe m smaller ora! 
doses than mixtures of n-thyrosine attd i-ihsroxine (thyroxine. 
V^T. Xlll, thyroxin fractlon..VJV'.K tPV). Approximately 50 
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Micro-orpanisms vary In thdr antiuenic (antibody stimulating) 
property and, therefore, \*accines prepared from some strains and 
species arc not efficient immuntxln); agents. There also are differ- 
cnc« between human betnes, and animals, in their response (je, 
antibody production) to a clven vaccine. In acute conditions, it is 
often undesirable to depend upon ihH method of active immuni- 
zation since antibody formation may be too slow to affect the 
disease. These limitations render /• ,• -f — 
bacterial scrums, antitoxins and • • ' ■ . . . 

able method for the prophjiaais : : : « 

infections 

Federal regulations control (he manufacture and sale of these 
potent, and in some cases, dangerous products; firms are licensed, 
under the supemsion of the National Institutes of Health of the 
United States Public Health Sef\'ice, to import, export or sell these 
biologic products m interstate commerce Information regarding 
tests and standards required by taw may be obtained from that 
agenc)’. The Council considers only licensed biologic products for 
inclusion in AVu' and \anofieiaI Jtftnfdies. 

A number of these products may cause untoward reactions when 
they are administered as therapeutic or proph> lactic agents. Indl* 
vidual sensitivities to animal products, especially horse serum and 
egg, arc primarily responsible (or adverse symptoms, and idio* 
8>ncrasie8 toward the products of bacterial metabolism are re» 
sponsible for others The Council requires that the labeling and 
directive literature for all products indicate possible dangerous 
side reactions. 

Although normal human whole blood, serum and plasma may 
iontain antibodies with immunologic properties comparable to 
those of the above preparations, the low concentrations and in- 
stability of the antibodies in those products preclude their utijir^ 
tion for immunization against infectious diseases. Normal blood 
fractions arc described m the chapter on blood derivati>cs and 
plasma substitutes. 


IMMUNE SERUMS 

Intentional passive immunization against Infectious diseases can 
be effected by parenteral administration of blood serum 2'’° 
fractions obtained from immune human beings or animals which 
survived specific natural or artificial infection. The immune sub- 
stances, antibodies, contained in those fractions cither 
the metabolic products (toxins) of the micro-organisms or inhioit 
the growth 0/ the infectious agent. _ . 

Toxins are metabolic products excreted by or inherent m some 
micro-organisms, plants and animals. Examples are the soiuo 
exotoxins excreted by the diphtheria and tetanus bacilli. 
arc prepared for human therapy by Immunizing animals againsi 
specific toxins. .... .. 

Immune serums and serum fractions that inhibit the 
olism of pathogenic micro-organisms in the animal body 
obtained from human beings and animals following natural 0 
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artificial infection with bacteria and t-inites. The antibody titer in 
immune blood donors may be increased by injection of the specific 
killed or attenuated micro-organisins Such serums contain anti- 
bodies for all components of the micro-organism (ie., ceil wall, 
tIacellJ, endotocins, etc.). 

Hordes and rabbits arc the aninials utilired for the artificial 
production of immune serums One inoculation w’lth the animal 
products may sensitue a patient to the blood components of that 
species, and subsequent inocubtions of products from the same 
animal source may cause serum sickness or anaphylactoid shock. 
Temporary desensitUation can be induced b> repeated Injections 
of minute doses or by (he use of allcmale routes of administra- 
tion (le, subcutaneous) which ensure slow absorption; presrn- 
tion of the rapid accumulation of antigen in the circulating blood 
IS e'sential 

The gamma globulin fraction of human blood has been found 
to contain specific antibodies in the greatest concentration. (See 
(he chapter on blood dern-atnes and pbsma substitutes ) 

flecauvi ultraviolet irradiation currently emplojed for the steri- 
lization of human blood products has not prosed as efiicirnt as 
indicated by previous studies, minimum requirements pertaining to 
all ]>ooIcd human serums require a warning statement to the effect 
that the product may contain the virus of homologous serum 
hepatitis. 


Animal Source 

. -.i*'* .• t ■ * e f's .I'a*--- \ 


Aetntiti eiM i/i«i — Aiiii-ii<nio|'Uiius iiuiueiiiae lyiw ii seiuiii is 
used for treatment of influenzal meningitb due to ll. I'l.^irntMe 
t)I>c 1) organisms 

OoMg*. — After identification of the causative // infinfnzar, t)|'e 
It. the dosage of serum is determined by estimating the level oi 
spinal fluid destrose In milligrams per tOQ cc since this varies 
inversely with the Severity of the infection 


SriKAL Ftvro Dzxmosc 
Under If mg per ICX> cc 
tf to 25 mg per 100 cc 
2S to 40 mg per tOO cc 
OvTf 40 tng per IK) cc- 


Dosacc or Suuu 

100.000 uniU 

JSfXO units 

50.000 units 

25.000 units 


The dote b diluted in botonic sodium chloride tofutlon or 
Kingcs's solution. 10 cc o] solution per kilogram ot body weight, 
and admlnbirrrd iniravrtMuilv with the speed adiustcd so (hat ad 
mmi-tration b completed within 2 bowr» .^dfuncilve trealnent 
with cblortctraocbne hydrochloride, strrpioraydn salts or luHs- 
duiine sodium b mommended 
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E. R. Squibb & Sons, DimioN or Oun Matuieson Cbeuicai 
Corporation 

An!i-HtmopfilIui lnf]u*R2«» Typ» B Ssrum (Rabb'if): 25 cc. vials 
Each vial contains 25 mg. agglutinin antibody nitrogen equivalent 
to not less than 25,000 pro\’islonal units. Preserved with thitnerosa) 
1:10,000 and 0.2 per cent of {Aenol. 

ANTIVENIN (LATROOECTUS MACTANS). — An antitoxic serum 
prepared by immunmng horses against the s'enom of the black' 
widow spider (Lelrodectui mactans). 

Aet!on% end Uttt . — Standardized on the basis of its ability to 
neutralize the venom of the black widow spider when the two are 
injected simultaneously in mice, this material is indicated in the 
treatment of symptoms due to bites Inflicted by the black widow 
spider (Lairodfctus maclam}. Prior to use, tests for serum sensi- 
tivity should be made, lest material consisting of 1:10 dilution of 
isotonic solution of normal equine serum, uhtch is injected mtra- 
dermally. The amount of material Injected into the skin for the 
Inlradermal test should be not more than 0D2 cc. of the lest ma- 
terial The result can be e%'atuated in 10 minutes, a positive reaction 
consisting of an urticarial wheal surrounded by a zone of erythema 

If there is a negative result from the skin test, the therapeutic 
serum can be administered If there is a positive skin reaction, an 



istering the serum. 

Associated treatment includes hot plunge baths and intras'cnous 
injection of 10 per cent calcium gluconate. Barbiturates may be 
us^ to treat restlessness. Apparently nothing is gained by local 
treatment at (he site of the bite. 

Dosage. — An injection of 2.5 cc. of serum is administered intra- 
muscularly. 

Sharp & Dohme, Division of Merck & Co , Inc. 

Lyevee AntJvenIn (Lefndecfiit meefeni): Vacule vial containing 
a sufficient amount of lyophilized antivenin to yield 2 5 /c. of 
restored double-concentrated antivenin with 001 per cent 
sal as a preservative; packaged with a 2.5 cc. vial of distillea 
water and one 1 cc. vial of normal horse serum {diluted 1:10) as 
test and desensitizing material. 

Human Source 

HUMAN MEASLES JMMUNE SERUM.— MBsIes Convatennj 
Scrum. — Human measles immune serum is sterile serum obtainea 
from the blood of a healthy human who has survived an attac 
of measles. . ,,~ns 

Phviicel Prepnfilef . — Human measles immune scrum is * “*v. 
parent or slightly opalescent liquid of a faint brownish, yeliowis 
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or greenbh color, nearly odorless or having an odor due to tbe 
presence of a preservative. It may have a slight, granular deposit. 
Human measles immune serum must be free from harmful sub' 
stances detectable by animal inoculation and must not contain an 
excessive proportion of preservative (not more than 05 per cent 
of phenol or 0 4 per cent of cresol, if either of these is u<ed). 

Human measles immune serum also may be produced as a dry, 
white or slightly gray powder. The addition of distilled water or 
other suitable solvent to the dry preparation will produce a liquid 
which has the characteristics and meets all the requirements 


of 6 years or under, 10 cc is given intramuscularly within 5 days 
after exposure For children between 7 and 12 yean of age, IS cc. 
is given and for older children and adults, 20 cc. 

The serum may be given intravenously or intramuscularly 
Vacuum dried serum should be given only intramuscularly. 

Whether the serum is given for pres'ention or modification de* 
pends on the number of ^ys the patient has been exposed If pre- 
vention is desired, how o'er, (he dosage may base to be increased to 
correspond with the length of time that has elaps»d since ex* 
posure of the patient If tniection is made on the sixth or sesenth 
day after exposure, a high percentage of patients hase a modified 
type of measles which is followed by lasting immunity. It is prob* 
able (hat serum given after the seventh day following the initial 
exposure has little effect in either preventing or m^ifying the 
disease 

Oetoge.— Usual, parenteral, therapeutic, 2P cc ; prophylactic, 
10 cc. 


Milwaveu Uloco Ccrrca, I.xc. 

Meatiti Immune Serum (Nenroef; 5 and 10 CC. vub. 

MiaucL Riesc Rcscssai Fou.viutiov 

Humen Meetlei Immune Serum: S« 7.9 and 20 cC viib 

PERTUSSIS IMMUNE HUMAN SERUM.U.5.R*— Penussb Immune 
Serum (Human). — “Pertussb Immune Human Serum fa the liquid 
or dried serum of blood obtained from donors who have recovered 
from pertussis and who for the preceding 7 or more days hive 
been without (ever or other active clinical manifrvlation of the 
disease, or from donors ssho have been actively immunfxed with 
pertussis vaccine Pertussis Immune Human Serum b suitably 
irradiated with uIlrasHolet light ar>d contains a suitable antibac* 
lerul aceni approved by the National Instiluln of Health " VST. 

Hftnal greperfi'ei.— -Liquid pertuvvfa immune human serum fa a 
transpatmt or vtichily cipafrsrtnt Ixjuid, having a yellow or deep 
pInW color It is nearly odoilesv or hav an ewfor due to (hr preserva- 
tive Tbe dnetl serum hav a yellow, creamy or pink rotor. 

A<Ho»t e*d Uiet.— Tbe unmodified Krum. whether liquid or 
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dried, may be administered intravenously or intramuscularly for 
prophylaxis and treatment of “whooping cough ” The refined and 
concentrated product may not be administered intravenously but is 
intended for both prophylactic and therapeutic use 

Dotage . — For treatnaent, three 20 cc. doses may be injected at 
4S-hour intervals. A fourth dose may be neccssaiy. Critically ill 
infants may be given intravenous injections of' 60 to 100 cc., the 
dose may be repeated one or more times. 

The foregoing dosage applies only to the unmodified serum The 
refined and concentrated serum Is several times more potent than 
the unmodified product The dosage recommended on the package 
label should be followed. 

Cutter Laboratories 

Antipertusiis S«rum (Hfperfostit) (Human): A highly purified and 
concentrated globulin prepared from human donors immunized 
with II. pertussis vaccine. Preserved with thimerosal 1:10.000 Each 
V lal contains 2 5 cc , u hich represents the initial dose Do<c may be 
repeated as ofteri as indicated by the condition of the patient. 


Milwaukee Blood Center, Inc. 

Pertussis Immune Serum (Human): 10 and 20 cc vials. 


PUILAOELPKIA SERUAt EXCIIANCE, TuL CHILMEN’S HosPHAE OT 

Phtudelfuia 

Pertussis Immune Serum (Human): 20 cc Desi-Pak Vials eon* 
tainlng dried ultraviolet irradiated serum. 


HUMAN SCARLET FEVER IMMUNE SERUM.— Stailet Ftxt Con- 
valesccnt Serum.— Human scarlet fever immune serum b a stwile 
serum obtained from the blood of a healthy human who has 
sur\’ivcd an attack of scarlet fever 
Physite! Properf/ei.— Human scarlet fe\er immune serum is a 
transparent or slightly opalescent liquid of a faint brownish, ye*' 
lowish or greenish color, nearly odorless or having an odor due to 
the presence of a preservative; it may have a slight, granular 
deposit . 

Adiont and //*«.— Human scarlet fever immune serum « oi 
value in transferring passive immunity to a paUent 
scarlet /e\er. The evidence as to therapeutic activity is 
It may be used in patients sensitive to horse scrum, tbouso t 
antitoxic content of convalescent serum b low. It is not aoedu* 
to meet septic complications. , 

Ooto^e. — Usual, parenteral, therapeutic, 20 cc ; prophy*aci , 
10 cc 


Milwaukee Blood Center, Inc. 

Scarlet Fever Immune Serum (Human): 10 and 20 cC. vialS 
MicSael Reese RESEAsen Foonuation 
Human Scarlet Fever Immune Serum: 10 and 20 cc. vjab. 
IMMUNE SERUM SLOBULfN-U.S.P.— Immune Serum Globuli" 
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(Human) — Measles Prophylactic— '•“Immune Serum Globulin is a 
sterile solution of plobulins which contains those antibodies nor- 
mally present in adult human blood It contains a suitable anti- 
bacterial agent. Each lot of Immune Serum Globulin is derived 
from an original plasma or serum pool which represents at least 
1,000 individuals Not less than 90 per cent of the total protein of 
Immune Serum Globulin is globulin” VSP 
Hysicol hepertiti — Immune serum globulin (human) is a trans- 
parent or slightly opalescent liquid, either colorless or of a brown- 
ish color due to denatured hemoglobin It is nearly odorless and 
may develop a slight granular deposit on aging. 


il 


necessarily modified in accordance with the stage of (he incuba- 
tion period or the prodromal stage of the disease In the preven- 
tion of measles in instiiutionil cases larger doses arc required than 
tho*e given for modification Prcvcniion is, of course, less de- 
sirable than modification except where younger children ill with 
other diseases are apt to contract measles by exposure to a trodified 
case Otherwise it is more desirable to permit a child to have mild 
measles so that immunirition occurs than to prevent the disease 
and have (he child nonimmune to subsequent attacks of the dis- 
ease Protection should not be attempted until definite exposure 
has taken place Attempts to acoid reactions have led to refinement 
and concentration of the product and even to its oral administra- 
tion; (he tatter cannot be advocated on the basis of present 
esicfenee. 

Ceseyf.— The amount of immune serum globulin (human) that 
should be injected depends on tbe following factors; 

J. WTiether modification or prevention b desired. 

2. The age and general condition of (he patient. 

3. The intimacy of exposure 

Careful consideration of the av'attable literature is necessary to 
evaluate these factors and determine an entirely satisfactory dosage, 
and even then it i« not al«a>s possible to avoid prevention when 
modification is desired and sice versa The following dows are 
recommended as a general pattem subject (o adjuitmrnt in acconj* 
ance with the lactors listed above lor prevention, 2 to 10 tc., for 
modification, 2 to 5 cc 

Cum* L*po«*to»iu 

Immune Serwn Glebwlin 2 and 10 cc. vUli Preserved 

With thimerosal 1 IC,000 

Ltniai-C Laroxatoiiis Dinsiov, Aviiairav C> ivvvno Covir*?rr 
5*fw*«s Glebwii" 2 cc viati Prrservrtl wiih 

Ihimero'al 1 10,000 
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PmtAK*MoORE CoMRAKY, DIVISION Or Alued Laboratories, Isc. 

ImmuriB Sarurn Globulin (Human): 2 and 10 cc. vials. Presen'ed 
with thimerosat 1.10,000. 

Sharp A Doiime, Division or Merck & Co , I.vc. 

ImmuB# Serum Globulin (Homan): 2 and 10 cc. wb. Presjntd 
with thimerosal 1:10,000 

LieeriMd by RMearth Corporation. U. S. patent 2,J90,0N. 

‘5 >A»*. »,* p, . ■•■.•j).— .poHomyelitij 

im ■ • • * ns that contains 

th • ■ < ^ ^ . blood. Each lot 

is derived irorn an onginal plasma or senim pool which repre- 
sents at least • V''- • • ontain 165 mg. 

(± 15 mg.) • . also obtain^ 

from placenta itent of polio- 
myelitis antib • ■ , eraents of the 

National Institutes of Health of the United States Public Health 
Service, including the release of each lot indisidually before its 
distribution 

Aeffofli and Uiei.— Poliomyelitis immune globulin (human) Is a 

passive immunologic agent the* r-*** — -*-• — » 

of antibodies useful for the a * * , • * 

myelitis, measles and mfecUo * ■ * ' 

but temporary protection ag; • • « ■ • • ■ , 

poliomyelitis has been produce • • > ■ 

week following injection, but • • • . 

against paralytic poliomyelitis 

less than the likelihood of securing protection against measles or 
infectious (epidemic) hepatitis by the same means. The prepara- 
tion is equivalent in usefulness to immune serum globulin (human) 
for the prevention or modificatioo of measles when injected 
the first 6 days, but not beyond the tenth day, following initul 
exposure. It also prevents or attenuates infectious (epideouc) 
hepatitis svhen injected during the incubation period; apparenuy 
it confers passive immunity to chat infection for 6 to 8 
Poliomyelitis immune globulin (human) is regarded as bei^ 
free from the virus of serum hepatitis Sensitization to repwtw 
injections is eatremcly rare. Injections occasionally may be *oi* 
lowed by local tenderness and stiffness of muscles persisting tor 
several hours Care should be exerased to avoid accidental intra- 
venous administration. ^ • 

Doso^e. — Poliomyelitis immune globulin (human) is adminis- 
tered only by intramuscular injection, preferably in the buttock. 
Careful technic is essential to avoid accidental intravenous in]eCt>on. 

For protection against paralytic poliomyelitis, the average oose 
to be injected is calculated on the basis of OJl cc. per kilogram 
(0 14 cc. per pound) of body weight. This dose may be repeateo in 
6 wee^ if continued protection is desirable. , 

For the modification of measles, the dose is calculated on i 
basis of 0 044 to OOSS cc- per kilogram (0 02 to 0 0246 
pound) of body weight; for complete prevention, at least 0.2* 
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I-**--. . . i . . ■ jJosj 

■ ■ titis, 

' • * * * .* ■ ti, per pound) 

( ’ ut aaults, (his dose should be repealed 

111 i weeks if longer protection u desired 

Cutter Laboratories 

PoItomysiiKt Immuna Otobutin (Human): 2 and 20 cc. vials. 
A solution containing about 16S tag of the globulin in each cubic 
centimeter Preserved with 001 percent thifflerosal 

TOXOIDS 

A toxoid is a toxin modified to reduce its toxicity Bacterial 
filtrates, containing toxins and other components of a liquid bac> 
terial culture, can be rendered nontoxic, as measured by appro- 
ptiate animal tests, without appreciable loss of (heir antigenic 
or combining values. Formald^yde Is (he agent generally used 
foi the detouficatlon of toxins. 

Toxoids are supplied plain (synonyms crude, clear, fluid) and 
as precipitated and adsorbed preparations Alum, AIKiSO^)*!? 
IfsO, » the chemical agent used for the nretipitaied products, 
aluminum hydroxide and aluminum phosphate are empIo>ed to 
provide an adsorption surface for loxoids The precipitated and 
adsorbed products are absorbed more slovily by the circulating 
and tissue fluids of the body, and excreinf slowiy; therefore, (hey 
provide higher Immuniiing titers than does a plain toxoid K^ules 
sometimes are ohsee\'ed after the infection of these more ilo«ly 
absorbed products Rarely, temporary liQuefaclions occur whlco 
should not be incised but allowed to tlisappear spontaneously. 
These phenomena are more frequent and appear earlier In the more 
superficial in}tctiona 

Corebinallocu of toxoids from different bacterial species, as uell 
as combinations of toxoids mih bacierial s'accines, minlmire the 
number of inoculations necessary to produce Immuniration against 
seseral iniectious agrriis It b ebimed that such combinations pro- 
side more adertuate specific immuniration 'oilh higher antibody 
(Iter than the Indisiduat components gtven aingty 

Single Toxoids 

DIPHTHERIA TOXOID, ALUMINUM HYDROXIDE ADSORStD- 
U 5 P,!—" Aluminum {{>-dr<<xMc Adsorbed Diphtheria Totold is a 
sterile luipendon of diphlherU toxoid adwrLcd on aluminum 
h)droMde from foimaMrbsdc-treated solution of the produen «'f 

irroiith of the diphtheria bariltus *• - 

It contains a nt>n-phmo a • a i in 

OJf me of afuminum in • • i • i ■ i 

itliute one injection" V- .* 

Aluminum hydroxide adsorbed diphtheria 
toxoid b a turtud, «hise, tbgblly gray or a!>|hl]y pink aus]^don. 
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Aefiont and Cfsei. — ^Aluminiint hydroxide adsorbed diphtheria 
toxoid is used for active immunization apainst diphtheria. Since 
some local and genera! reactions have been observed in adults and 
in children over 8 years of age, an intracutaneous' test dose ci 
0.1 cc of the toxoid diluted (1:20) with physiologic saline solution 
should be given to determine sensitisdty in these persons Because 
of the physical character of the aluminum hydroxide adsorbed 
product, absorption is delayed. 

Doioffe. — Uusal, hypodermic, tixo injections of 05 or I cc, as 
specified in the labeling, 4 to 6 xxecks apart. 

Cutter Laboratories 

Diphtheria Toiold, Alhydroi: 1 cc. vials (one immunization: 
tH’o OS cc. in/ections) and 5 cc. via/s (five immunizations). Pre- 
served with thimerosal 1.10,000 

DIPHTHERIA TOXOID. ALUMINUM PHOSPHATE ADSORBED. 
— Aluminum phosphate adsorbed diphtheria toxoid is a sterile 
suspension of diphtheria toxoid adsorbed on aluminum phosphate. 
It is detoxified and standardized for potency as described ia the 
monograph on diphtheria toxoid, aluminum hydroxide adsorbed 
Diphtheria toxoid, aluminum phosphate adsorbed, complies uith 
the official potenc> and other requirements of the National Insti- 
tutes of Health of the United Stales Pubbe Health Service. 

Aefiens end Utet. — See the monocraph on diphtheria toxoid, 
aluminum hydroxide adsorbed Because of the physical character 
of the adsorbed product, absorption is dela>ed 
Dctage. — Usual, hypodermic, two injections of OS or 1 cc, as 
specified in the bbelinp, 4 to 6 weeks apart 

Parke, Daws & Coupasy 

Diphtheria Toxoid (Aluminum Photphefe Adsorbed); 1 cc. vial- 
{one immunization, two OS cc injections), and S cc xials 
jmmunjzaljons) Preserved with thimerosal I 10,000 

TETANUS TOXOID-U.S.P.— '‘Tetanus Toxoid is a sterile solution 
of the formaldehyde-treated products of growth of the tetanus 
bacil/us (Claslridtum teiam) It confarnc not more than 002 per 
cent of residual free formaldehyde" V^J*. 

Phytical Preperlies. — Tetanus toxoid is a brbwnish-jellow, clear 
or slightly turbid liquid having a characteristic odor or an odor 
due to the pre«ence of a preservative It must not contain an 
excessive proportion of preservative (not more than 0 5 per cen 
of phenol or 0 4 per cent of cresol if either of these is used) an 
must be free from harmful substances detectable by 
inoculation 

Acrions end (/jcJ.— Tetanus toxoid is used for active 
tion against tetanus inSectioa Active immunization is a 
procedure in the case of individuals who are subject to a grea 
than normal hazard of infection 
Dosage. — Usual, h>podcnnic, three injections of 0 5 or 1 cc, a 
specified in the labeling, j to 4 weeks apart 
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Cutter Labor-iiories 

Te^anut TozoM: 1 5 cc \ia)$ (one immunuation' three 0 5 ec 
mjecdocu) and 15 cc vnalk (ten immunuations). Pre'cn’ed Hilh 
thimcrosal 1.10,000 
Eli Lilly & Company 

Tetemjt Toxoid: 1 S cc (one tntmunuation) and 7 5 tc vials 
(five immunieatiom) Presened wnrh (himerosat 1 10, OCX). 

U S. Stanoard Products CoxfPAvv 
Aquegen Tofenut Toxoid; t 5 cc (one (bree-doje immuniralion), 
7 5 cc (five thrcc-dosc immuRuations) and 72 5 cc (fiftecR three- 
dose immunuations) Mats Preseri'ed with thimerosai 1 10,000. 

TETANUS TOXOID, ALUM Pft£CtPiTATED-U S P —“Alum Pre- 
cipitated Tetanus Toxoid is a slenie suspension of tetanus lotold 
precipitated by alum from a formaMchydc-lreated solution of the 
products of (rrowth of the tetanus baeillus (Chttndium trtani} 
it contains a suitable non-phenolic anlibartenal acent approved 
b\ the National Institutes of Health, and not more than >5 me of 
alum tn (he volume stated m (he (abelmc to constitute one In- 
lection '' VST 

fhfvcal ^r«perr«f--Alum prcripiialcd tetanus tosoid u a turbid, 
while, slishtfy praj or <hch((y pinl. $«<pcftsion 
Athom end U»er-~Sec the monoirraph on tetanus toxoid Be- 
cause of (he phjsical character of the alum precipitated product, 
absorption ls delajrd 

Dosoffr —Usual, hspodermic. tno injections of OS or t cc, as 
stKcified in the labelmK. a to 6 wceis apart 
En Litts a CoifPAVv 

Teteoix Teieid (A)ym frtcip/Mtd) I cc (one Smmunieatfon) 
and 5 cc snls ifise immum/atioRsl rrrsersrd nith thimerosai 
I 10,000 

Natioal DaveCoMrANY 

T«I«aui Toioid (Ahm Two 05 CC Stall lone Im- 

cnuRiiation) one 5 cc suf (five tmmunintions) and one 05 cc 
ml lor xurpfementary dose Preserved with IhimeiosaJ 1 tO.COO. 
Pitman Miyiac CoiceAvv, Onisiov or Aitirn LaaoRATOtiu, fvc 
Taianui Tofo'd (Attm htctpifottd] 5 cc stall (flic immunicj- 
tinns) Preserved wiih thimerosai I tO.OOQ 
}<ciA*e 1 DiJiisir. IJmsinv or Mutex & Co. Kc 

T«*a"i;i Teieid fAenffed Af»m I cc sijJ« (one 

i»o shise Immunirafioni and 5 <t \UI« tfise t*o dose tmitiunUa- 
ln>n«) }'rr»ersri) with thimermil I lOOOD 

P k S'jftaa A hovv, Oi»i«iuN or Oiin MArmiviN CiitwirAi 

('<>Xr<«AII"N 

T«»«Aes Tete>d fAltm 10 re vUI» (or fne ImmuH- 

MlUrPii (ten immuni/ing «}<’*«) rrrvrsed mlh jhimerijvil J lOJJt'O 
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U. S. Standasd Products Company 
Aquagsn Tetanus Toxoid T^/»jn PreeipHaltd): 1 cc. (one two- 
dose inunumzation) and S cc. (five two-dose imrouiuzations) mis. 
Preserved with tbimerosal 1:10,000. 

Wyeth Laboratories, Inc. 

Tetanus Toxoid (Alum PttcipiMed RtEned): 5 and 10 ce. vials. 
Preserved with 0.01 per cent thimerosal. 

TETANUS TOXOID. ALUMINUM HYDROXIDE ADSORBED-U-S P. 
— "Aluminum Hydroxide Adsorbed Tetanus Toxoid is a sterie 
suspension of tetanus toxoid adsorbed on aluminum hydroxide 
from a formaldehyde-treated solution of the products of growth 
of the tetanus bacillus (Clostridium tetani). It contains a suitable 
non-phenolic antibacterial agent approved by the National Insti- 
tutes of Health, and not more than 0 85 mg of aluminum in tie 
volume staled in the labeling to constitute one injection.” VSs- 
PhyiJeal Preptrfiti . — Aluminum hydroxide adsorbed tetanus tox- 
oid is a turbid, white, slightly gray or slightly pink suspension. 

Acfiofli and l/sts . — Sec the monograph on tetanus toxoid. 
of the physical character of the aluminum hydroxide adsorbed 
product, absorption is delayed. 

Dow j#.— Usual, hypodermic, two injections of 05 or 1 cc., as 
specified in the labeling, 4 to 6 weeks apart. 

Cutter LASo/tAroitas 

Tafanus Toxoid. Alfiydrox: I cc. vials (one Imrauniradon: two 
05 cc. injections) and 5 cc. viab (five immuniratiens). Preserved 
with tbimerosal 1.10,000. 


Comblnafions of Toxoids 

DIPHTHERIA AND TETANUS TOXOIDS-NF.— "Diphthena 8»d 
Tetanus Toxoids is a clear or slightly turbid, yellowish or browuisn 
(oxoid and 

. . r to pennit 

ions as to 
Ul dosage 
3 complies 
.! the N»- 
be Health 


Actions and Utes—Diphlberia and tetanus toxoius iS used for 

atlon, 0-5 * 

jcated twice at 

intervals of 3 to 4 weeks between injections. Additional doses may 
be required to secure a negath’e Shick test. 

Eli Lilly I CoiiPA.SY 

Combined DIphthorla-Tetaniff Taioidss IS CC, vials (one 
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munization) and 7^ cc< vials (five immuniratiotu), Presecvcd with 
thiroirrosa! 1:10,000. 

Paike, Davis 4 Coupasy 

Cefflbintd Toioidt: SS cc. viab (one immu> 

nlzation) and 7J cc. vuls (five tnununUations). Preserved with 
(hlmerosal 1:10,000. 

DIPHTHERIA AND TETANUS TOXOIDS. ALUM PREClPiTATCO- 
U.S.F..~'MIum Predpiuled Diphtheria and Tetanus Toxoids Is a 
sterile suspension prepared by niaing suitable etuanlities cf alum 
predpitat^ diphtheria toxoid and alum predpluted tetADos toxoid. 
The potency and (he proportions o( the toxoids are such as to 
provide an immuni^g dose ot each toxoid tn (he total dosage 

l''. ««a' .♦ d 1*1 

one teiectfon ” VJSJ‘. 

Phfileol Frap«rf/*s — Alum precipitated diphtheria and tetanus 
toxoids b a turbid, ahite, slightly gray or slightly pink luipemien. 

AeUeei osd Uret.'— See the monograph on diphtheria and tetanus 
toxoids Because o( the physic*! character oi the alum predpitated 
predurt, absorption is delayed 

betof* '-Usual, bypodemk, two injections el OJ or I cc., as 
Ipedfied in the labeUng, 4 to fi weeks apart 

Eu I-niv A CouTAJfY 

Comhtnad Diphthfrla-Teteav* Teiordt (Al»m ftetlplfvM)! i cc. 
vbls (one iinmuolxation) and 5 cc. viab (five Jmmunirationsl. Pre- 
served with ihlneroul 1:10,000. 

NanovAt Ditio CouTAinr 

Cwnblned 0ipMh«il« a»d Tetanus Taioids (Ataw PfteSplMtJ}! 
Two OJ cc. Hall (one iramuniatlon) and two cc vials (five 
immuniratlonsj rmervrd with ibinterosal 1 lOAlO. 

PrruAv-hfooae CowaAirT 

Cooihlnad Diphtharla-Tatanus Toiatii fAfrm Fraetpitatad).* $ (C 

vials (five immuRlxalions). rraerved with thimerosal I tOflOO 

E. R. Souiu ft Sovs, DrvBicM ox Ouw hlATiriesov Csicmicac 
CMroXATtOH 

Combtnad Otphthada TasaW'Taranvs Tofold (Atmm frwtIpiMedli 
S CC (OJ cc dose iorm) and 10 cc (i cc daw form) viab live 
Immunlutloni eaeb. reserved with tbimercHal 1 10,030. 

Wrmi LAxoasroatu, Inc. 

Casnhinad Otpkfhafia.Talsnas Tatoid fAfem Aftetpifefedh t and 
to re vtjli in parkace* ol (»e t cc visU and oi one 10 rc slat 
Ptrserrrd nith OOt per cent thhaeroul 
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diphtheria and tetanus toxoids, aluminum HYDROX. 

IDE _ AOSORBEO-U3.P.—" Aluminum Hydroxide Adsorbed Dipt- 
IherU anti TcUnux Totoldi is % sterile suspension prepared by 
mixing suitable quantities of the aluminum hydroxide adsorbed 
forms of diphtheria and tetanus toxoids. The potency and Use 
proportions of the toxoids are such as to provide one Immunldne 
dose of each toxoid in the total dosacc prescribed on the label 
Aluminum Hydroxide Adsorbed PiphJherii and Tetanus Toxoids 
contains a suitable non-phenoUc antibacterial aeent approved by 
the National Institutes of llralih. and not more than OiS m$. of 
aluminum in the volume slated in the labelin; to constitute one 
Injection " UST. 

Phytlcel Proptrfirt — Aluminum hydroxide adsorbed diphtheria 
and tetanus toxoids is a turbid, white, sliithlly pray or slisbtly 
pinb suspension 

Aeb'OAt oftd Uiet. — Set the monograph on diphtheria and tetanus 
toxoids Hetausc of the pitysical character of the aluminum hy- 
droxide adsorbed product, absorption is debyed. 

Deioge. — Usual, hyposlcrmic. two injections of 05 or I cc., as 
spccifiest in the labeling, 4 to 6 uctha apart 

CtTtta I^poaatoatca 

Diphtheria end T*lin«t To»ofd* Alhydroi: I cc sials (one iffl* 
munUati'Jn t«o OJ cc injection*) and 5 cr vbl> (five imniuni- 
zatlons) rreserv'ed with thimerosal 1 10,000. 


VACCINES 

Vaednes arc su‘pcnsions of cilber alltnualed or killed micro- 
organisms that are administered hypodermically for the preven- 
tion or treatment of infectious dIvases. The use of vacrines pro- 
vides a method for active immuniiatfon. See the genenl statemeni 
on immunolopic atrents 

Itactcrial vaccines al?o arc utilized for their pyropenic (lever- 
producinj;) properties in certain noninfectious diseases . . • i 

Vaccines arc prepared from bacterial, viral and nckettsiai 
strains of micro-orpanisms 

\’iral and rickettsial vaccines contain. In addition to the imcro- 
orpanisms, the components of arttfiaally infected tissues 
real brain tissue and egps) which are required for the 
of those productsj inoculation with such foreign proteins m s 
produce dangerous side actions. _ ... 

Bacterial vaccines are suspensions ol micro-organisim 
usually have been washed free of the components of the CTiro 
medium to reduce the danger of reactions to the antigens n 
contain Newer methods of bacterial vaccine processing P’’®' . 
for the incorporation of the “whole culture” (bacteria, 1”*"° , 
products and culture medium) in the final product; 
lurc media, containing hydrolyzed proteins which 
genic than arc the parent substances, are employed tor 
prodiirlinn of whole culture vaccuics. 
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tHFLUENZA VIRUS VACCINE. POtWALENT.—Polyvalent infiu- 
tnza vims \accjne is a sterii« su«penuon of fomialdehyde-killed 
influenza wuses, tjpts A, A pnmc ac4 B, The \a«inc containj 
types A, A prime and B vtroses leccnercd frojn the KiJra-erobopnic 
fluids — preferably from the allantoic fluid only— of chick embryos 
infected with these viruses The A, A prime and B components arc 
serologically different Since present Imowlcdge b inadequate with 
respect to the strains requir^ to provide a. vaccine hasing com- 
plete antwenic eoverace, the vaccine contains only those strains of 
the viruses designated by the National Institutes of Health The 
product complies v-ith the offidal potency lest and other require- 
ments of the National Institutes of Health of the United States 
Public Health Service 

Aef^M Ofltf (/set — Polyvalent influenza virus vaccine is used 
prophylaclically for active immunuation aeaiRst the component 
strains of influenza viruses Subcutaneous admint^tration of the 
tacctne sttmubtev prorluction of antibodies nbitb appear in (he 
serum approximately a week after imcction, reach maumum titers 
during the second week, remain constant (or approtimately a month 
and then decline gradually The duration ol protection following 
s’aecinafton still is under ditcuision. l«caute re’utaftce lo w/eclJon 
vanes widely among individuaU Since the varune u prepared with 
so few strains of the two serologic types of virus, it will not pro- 
letl against all strainv Admmutraliun of the vaccine to indtviduah 
with established infections with these viruses is not rational and 
may lead to increased symptoms 

The vaccine may cause toxic symptom*, particularly m children 
because of the high concentration of the inactivated vinises The 
vaccine should not be u*cd to persoiu sensiuve to materul derived 
irom thick or ecs protein 

Oowj* -'Usual, hypodermic, for prophylactic active immunua- 
lion, a single dose i cc for aduhs. O S cc or Its* {or children under 
12 years of age A second injection may be indicaird in epidemics 
of influenza virus infectiom 

Limaic LanogaToaiu Dmstov. AMcaiCA*s CvA.*(Asni> CourAW 

InflusBM Virus Vaeeine, Rotyvatfnt I ce vbls (one immunua- 
tion) and 10 cc vuls (ten tnuDunualvons) Preserved with 
Ihtmcrosal I 10,000 

r.u Ln-tv & CourAST 

luflutnis Virus Vice!"*, Fcfr»eU«l I and 5 cc vials Preserved 
with thimerosal 1 10/300 

Tilt Natiovai. Ravx ConeASv 

tnffueM* Virus Vaceia*, Fcfir»al»»'t I and $ tt vul> rirscrved 
with (hrmeroszl I 10.000 

PiTstA'e-Mooft CoMfvvv, Dtvunn or Au.iii> LmorsTcnitis. Jm 
VIrui V*eel"«. i cc vlab fo'ie lirmuniii- 

iJtfjiy and 5 ft vbls llivc immaBbatioRs) Prf<rvrd with JMixjp. 
U\ I (0,003 
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Sharp & Dohme, Division op Merck & Co., Inc. 

Influenia Virus Vaccine, PetjrvaJent, Profamine ConcenfrafcJ and 
Refined; 1 and 10 cc. vials. Prtservcd with tHmerosal 1;10,000. 
U. S patent 2.44S.301. 


PERTUSSIS VACCINE-U.S.P.— Whooping Cough Vaccinc.-^Ptr- 
tussis Vaccine is a sterile bacterial fraction or suspension, in in 
isotonic sodium chloride solution or other suitable diluent, of killed 
pertussis bacilli (Hemophilus pertussis) of a strain or strains 
selected for high antigenic effidency. It has a potency of not lets 
than 4 protective units per individual immunizing dose based, on 
the N.IJI Standard Pertussis Vaedne. It contains a suitable anti- 
bacterial agent approved by the National Institutes of Health.” 
V^J>. 

Phytieol Preperfies . — Pertussis vaedne is a more or less tuihld, 
whitish liquid, nearly odorless or having a faint odor caused by 
the preservative. 

Adiont oi»d Uses. — V/-'* — w- 
tussis vaccine possess ■ * • • » ' • ■ • 

siderable protection a( . • . i • ■ ’ ’ • 

the death rate is ever « ‘ 

attacks of the disease ■ • • * ' 

jectlon of vaedne. Such cases usually are less severe. 

Encephalopathle symptoms occasionally occur with whooptn; 
cough and, more rarely, with the use of the prophylactic vaccue. 
Such severe symptoms of the central nervous system have in- 
.........I.}..... ...j »«. — — — L- kv mentii 

/ death. 

. units, 

• oses ol 


Cutter Laboratories 

Pertuisij Vaccine; 1.5 cc. (one immunization: three 0.5 cc. in- 
jections), ?.5 cc. (five iramunizations) and IS cc. viab (ten ini- 
munizatlons). Total immunizing dose contains 12 units ol per- 
tussis vaedne. Preserved with (Umer<»al 1:10,000. 

Etr Liixy & Company 

PerfuiJi* Vaccine: 7.5 cc. vUk (five immunizations). Tern 
hnmunizing dose contains 12 units of pertussis vaccine. Preservea 
with thimerosal 1-10,000 
The NAnoNAi Drug Company 

Pertuuii Vaccine: 1.5 cc. (one immunization: three 05 cc. 
tions) and IS cc. vials (five irorounizatfons). Total J 

dose contains 12 units of pertussis vaedne. Preserved 
thimerosal 1:10,000. 

Parke, Davis & Company 

Pertussis Vaccine: U cc. (one immunization) and 7.5 
(five iramunizations). Total Immunizing dose contains 12 unju 
pertussis vaedne. Preserved with 001 per cent merthlolatc. 
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Pmuw-Moote Coupaxit, Omsiox or A u - ao L«wuTtam, Ixc. 

FcrhiMif V4e<(A«; 20 cc v-iah (five tmtnuokatfotu: thrte io}K> 
tioiis cf 1, i J and U cc.). ToU) inmunizics dose caouens 12 unlu 
o{ pertussis vaccine. Preserred with thtmerosal lilQ/XO 

SnexMAX LASoKATOens 

V«ee5n*: 12J cc wab ttbree imraunuations) and 20 cc 
vials (fist imnunuatiocs) Total immunuinc dose contains 12 
units o! pertussis vaeone. Preserved with tbiiaerofal 1.10,000. 

U. 5 STASBAJtO PaOOTCTS COMfASV 

FertvMii V«ecin«‘ 7.5 cc (fise immualzations) «Rd 22J cc. ss'als 
(hileni immuaizatloQs). Total unmuoirtn^ dose contains 12 units 
of pertussis vaccine Preserved with thirserosal 1. 10X00. 

Wvern lAsojutotics, Lvc. 

FeHusiii Vaeeine: 7 5 cc viaU (fire irsmuRixatiofu) Total isi- 
munizlnit dose contains 12 units of pertuisa vaedne. Preserved 
with thimerosal 001 per cent 


I I 


i II • I * 

not Im than 4 protective units per indtviduaf immuniuns dose 
iMsed on the NJ II Sundard Pertussis \’acdoe It contains a luit* 
uble tnltbacterial a^ent approved by the National Institute* of 
Ifexlih, and not more than IS nx. of alum in the volume stated in 
the labeUtvt: to constitute one iniettron'' VSJ‘. 

Hjrtitot Fivptriit*. — Alum pr^pilated pertussis vsedne is a 
turbid, whitish liquid it b essentially odorless. It must be free 
from hannlul substances detectable by animat InocuCalloa and 
must not contain an excessive proportion of preservative. 

Atticm «*d l/re». — See the motioprapti on pertuub vsedne Be- 
cause of the pbyslex! disracter of the atom predpitated product, 
absorption b delayed 

D«*e9«/~The usual by'pode iinf c dose, lor actlsT frereonUitlon, 
b U rc <12 units, NJJf }, divided fnto not less than three li^l- 
siduat Injections with Intersab of 4 to 6 week* betsretu injec- 
tions It b desirable to idsT i booster dose (OJ cr.) I year after 
primary immunlntlon and a|»fn at ichoot a<e 
Eu Liuv k C0«fAVY 

V*mIm (Al»m XS CC (one immunization) 

and 7J cr vials (five Immunbatiora) Total immunirine dose 
contains 12 uniU cf pertus'b raedne. Preserved with 001 per cent 
thlmerosal 

Tnt S’ATWVAt Pace CowyaxT 

fsHyssTs Vatet** (Ahm fr9<}pH9*»4}: Ow OJ cc. vbl (iiipp'e- 
mmlary dose). PrfWTVfd wfth thlmerout ! lOXOO. For use as ■ 
booster dose to taalntaia a hlch peotedisv Irstl. 
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Parfuith Vaecins (Alum freeip'ifafed): TS cc. \Tab (five ias' 
munizations). Total immitnizins dose contains 12 units of pertussis 
vaedne. Preserved with thitncrosal 1:10,000. 

PmcAs.MooRE CosfPA.VY, DiVKiov OF AttiEo Laboratories, Lvc. 

Perfussrs Vaccine, Alum Precfpifaled; S cc. vials (five iujraunia- 
llons). Total immunirin;; dose contains 12 units of pertussis vat* 
dne. Preserved nith thimcrosal 1:7,500. 

PERTUSSIS VACCINE. ALUMINUM HYDROXIDE ADSORBED.- 
Aluminum hydroiide adsorbed pertussis vaccine is a sterile sus- 
pension in a suitable diluent of IjHcd pertussis bacilli f Iletnophilus 


other requirements of the National Institutes of Health of the 
United States Public Health Service. 

Ae/ionr end Utet . — See the monograph on pertussis vacc^e 
Because of the physical character of the aluminum hydrodde 
adsorbed product, absorption is delayed. 

Ooioge.— For active irninunuation, a total of 1i cc (12 units, 
N I.H.) is administered hypodermically, divided into not Jess than 
three individual injections, svith intervals of 4 to 6 weeks between 
injections. 

Cutter Laboratories 

Pertuiiis Vaccine, Alumlaum Hydroxide Adierbed (AHfdesi)' 
IJS cc vials (five immunizations- three OS cc. injections for 
Total immunizing dose contains 12 units of pertussis vaedae. Pre- 
serv-ed with tfaimerosal 1:10, OCX). 


COMBINATIONS OF VACCINES AND '"OXOIDS 


These combinations of active immunizing agents are advan* 
tageous m reducing the number of immunization procedures re- 
quired for immunity against several infectious diseases and to 
providing a synergistic effect which enhances and increases pf®' 
duction of antibodies for each component of the product. 

There is some evidence that it is advisable not to perform rou* 
tine elective immunization with these preparations (or their com- 
ponents) in the summer and early fall, when the 
anterior poliomyelitis is high (/ASIA. 144*259 {Sept. 16I» 1®^ ’ 


DIPHTHERIA TOXOID AND PERTUSSIS VACCINE COMBINER 
RF—DiptoMix (Cutter) — “Wpblheria Totoid and rertw 
Vaccine Combined is a stenie mixture of Diphtheria 
Pertussis Vaccine combined in such proportion as to yield am * 
ture containing an immunizing dose of each in the 
prescribed on the label. Diphtheria Toxoid and Pertussis Uccioe 
Combined complies with the official potency tests 
quircmeots of the National Institutes of Health of the un 
States Public Health Service ” A*.F. 
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Wyitesf Ptoptflitt . — Diphtbem toroM and pertussis saccinc 
combined is a more or leas (urind, uhit[<h iiQuid It is nearb 
odoriess It must be free from harmful substances delectable by 
animal inoculation and must not contain an etcessivc pfoportion 
of preservative 

AiSiont end tljM—EmpIojed in the simultaneous immunization 
aitainst diphtheria and uhooptne couph 
Domsre — L'sual, hvpodermie. (or active immunization, J injec- 
tions of OS or 1 cc. whichever i* specified on the label, everv 
J to 4 weeks reprtsenims the X F dosape of diphtheria tovoid and 
pertussis vaccine 

Ctma Labobsiosus 

Dlptustii- IS cc (one immunization three 0 5 cc injections) 
and ? 5 cc vials (Me immunirations) Total immunizing dose con- 
tains JJ units of pirtus'is vaccine Preserved with thimerosal 
I 10,000 

DIPHTHERIA TOXOID AND PERTUSSIS VACCINE COMBINED. 
ALUM PRECIPITATED— Aium precipitated diphtheria lotold and 
pertussis vaccine combined u a stenle mixture of diphlheria toxoid 
and pertus'is vaecine pfrcipisated with alum and combined in <ueh 
proportion as to >i<ld a mixture rontaininc an immunizme dot ol 
each in the total dosace prescribed on the label Alum precipitated 
diphthtru toxoid and pertusst* vaccine combined complies with the 
official potenc) tmts and the rmuirements o( the Nalionai InstKutet 
o> Health of the Iniied States Public Health SriMcr 
Athoei t/iei— See (he monocraidi on diphtheria toxnid anif 

perlusiU vaccine eombmed Ilteause o( the phjsiral character of 
the alum precipitated product absorption u delated 
Dom 9 « — Usuvl, hvpodermK. (or artne immunuatinn. not less 
than three repealed »njfCt>on* representinc the USP d<i«aRe for 
diphtheria toxoid slum preciiulatexl and for pcclUMis vaccine alum 
prrapitated 

Till National Date CuTtraxs 

Oiphihtria Teteid, Alwm P/eopflated and Pertuviis Vaecin* Cam- 
feinad Three 05 rc *ul« lone imiPumzationl and three i S cc 
viab I Me immuniZ4ii(»n»» Total immunume dose ronlafnv t? 
units ot pertuisH vaccine with diphthena luxoid Preserved with 
thimerosal 1 10, COO 

riTXivv-Mocrre CoarrAXV, Oivisio'c or Au.tzt> (jtaoaATOaits. Ivc 
D'oMharia Taiaid. Afvm Prac'P'lalad and Farfusds Vacelsa Com- 
hmad 1 5 cr slats lihrre immunicatvnnv three 05 cc tnjectionsl 
Total tmmunirinc di»*e tonuios 1 / units «j pertussis vaccine with 
diphthrru tovoid Preserves! with (htmcesrsvl 1 lOXOO 

OiFHTHIRlA TOXOID AMD PERTUSSIS VACCINE COMBINED. 
ALUMINUM HYOROXIOE ADSORBED— AlM-et (Cit- 
nil Atumlnum hsdrovWe adwted dijihlhertA loxoki and per- 
lusvis vaccine erml'inrt} n » •leriJe mixture of dip.hthetia toxcM 
and pfilussiv vanine, adsorbed on alummum hvdrovide and con- 
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bined w such proportion as to yield a misturc containing an 
immunizing dose of each in the total dosage prescribed on the 
label. Aluminum hydroxide adsorb^ diphtheria toxoid and pertus- 
sis vaccine combined complies with the official potency tests and 
other requirements of the National Institutes of Health of the 
United States Public Health Service. 

AcUons ond Utes. — Sec the monograph on diphtheria toxoid and 
pcrlussb vaccine combined. Because of the physical character of 
the aluminum hydroxide adsorbed product, absorption is dela)ed 
Dotage. — Usual, hypodermic, for active immunization, not less 
than three repeated injections representing the USP. dosage for 
diphtheria toxoid, aluminum hydroxide adsorbed and for pertussis 
vaccine, aluminum hydroxide adsorbed. 

CuTTDR Laboratories 

DIptusiis, Alhydrox.* 1.5 cc. (one immunization, three OS 10/5^' 
lions) and 7J cc, vials (live immunizations) Total imniunbmS 
dose contains 12 units of pertussis vaccine with diphtheria toxoid 
Preserved with thimerosal | 10,000 

. .. , ^ --vpj 05 WITH PERTUSSISVA^ 

C '« i!;;** •• *■••• e ittm).— T rldfplg*" (Liitv). 

* . ••• . • . pertussis vaccine is a stenJe 

• • • toxoid and pertussis vaccm* 

combined in such proportion as to yield a mixture 
immunizing dose of each m the total dosage prescribed on the JaMi 
Combined diphthena and tetanus toxoids with pertussis 
complies with the official potency tests and other requirements or 
the National Institutes of Health of the United States PobSic 
Health Service 

Actions and Uses. — Employed In the simultaneous active injmu">^ 
ration of susceptible penons against diphtheria, tetanus and wooop* 
ing cough 

Dotage. — Usual, hypodermic, for active immunization, not ^ 
than three divided doses, adminbtered at intervals of ' 

the total being at least the USP. immunizing doses of dipWot 
toxoid, tetanus toxoid and pertussis vaccine. 

Cutter Imboratorixs , 

Dip’Peft'Tet: 1 5 CC. (one imsatmization: three 0.S cc. ’ 

7.S cc. (five immunizations) and 22 S cc. vials (fifteen 
tions). Total immunizing dose contains 12 units of 
cine w’ith diphtheria and tetanus toxoids. Preserved with tbim 

sal 1:10,000. 

Ezj Lm.y & CoupASY 

Tridipigen (fluid): 1 5 cc wak (one immunization) and 7. 
vials (five immunizations). Total immunizing dose contaim 
units of pertussis vaccine with diphtheria and tetanus to 
Preserved with thimerosal lilO/XX). 
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E R. SQvrsn 4 So.vs, Drasiox or Ous ilAniasox CiuincAt 

COBPORAriO.V 

D!pMW)« An(j Ttlsnut Toioldi tnJ ?»iiuuit V«ecm«, Ccmbln*^; 
1.S tc. {oDt immunization: three 05 cc. fnjectians) and 75 «. 
vials (hve immunizations) Total immunirinff dose contains >2 
units of pertussis vacant «ith diphtheria and tetanus toxoids 
Preserved with thimerosal 1 JD,00O, 

U. S. Standard Pbodvcts CosrrAxv 

OipMhci!* tod Tetanus Toaoids with Pertusilt V«ccm«, Combined: 
J5 ce tone three-dose immunizalioit), 7 5 cc (five three-dove 
immunizations) and 22 5 rc (fifteen thrce-do*e Immunizations) 
viab Total immunizing do<e contains 12 units of pertussis vac- 
cine with diphihcns and tetanus toxoid* Preserved »ith thimero- 
sai 1 10,000 

DIPHTHERIA AND TETANUS TOXOIDS AND PERTUSSIS VAC- 
CINE COMBINED. AlUM PRECIPITATE0.U5.P.— Infag.n (PreWAV- 
Mooac) — Tridipi^an (Lau > — Triv«*«c (Siuer 4 DoiiME) — 
"Alum PzKipiut^ Diphtheria and Tetanus Totoids and Pertussis 
Vaccine Combined is a sterile suspension of the ptreipitate obtained 
hy (reatinc a mixture of diphtheria toxoid, leunus toxoid, and 
pertussis vaccine mlb alum, and combined in luch proportion as 
to )ield a mixture conuimnit an immunuinc dose ol each in the 
lota) dosase prescribed on the label It contains a suitable anti- 
bartenal scent approved bv the National Institutes of Health, and 
not more than IS me o( alum in the volume stated in the bbehne 
to coMtitute one in)ection *’ t/ST 

PAjrneo/ PropeWrei.— Alum precipiuted diphtheria and tetanus 
ioinids and ^rtusiii vaccine combined U a markedir turbid, 
nhitub liquid It b nearly odorless or has ■ faint odor caused by 
ihe prc«matUe 

Aetiom o»(f U>ri — See the mormpraph on diphtheria and tetanus 
toxoids xtilh pertussis i-acctne combined Because of the ph^tkal 
character of Die alum precipitated product, absorption is deU}^ 

Ooseje —Usual, hvpodermie. for active immunization, three 
»n;ections ol 0 1 or I cc , as specified m the bbehnsr, administered 
at intervals o( i to 4 «ecLs 

EU LtZiV 1 COMfAXY 

TfidJpi^en. Alum Prec'pIleUd I 5 ec fone lhTr»*do*e inrminira* 
tlon) aB>l 7 S ff vlslv Ime thrredow ImmunJzatfoBv) One tbree- 
dovr immtiniiatwn provide* a coropfrte ImmunizJi-- cmirre e( 
diphtheria and ixtanu* loxirids and 12 units of pertusvu vaccine. 
Preserved with thimerosaJ I iOXOO 

Till Natiosai DxfC CourA-xY 

O.pVdiafie end T»l»c>»i Tetalds Alv'n prat'pIfaSed. ecd Pe'MvIi 
V*tx>fv* Co«b>s*d ■n.fee 05 <f vuli feme imTiuniziitrtn). three 
2 5 tc vtah and one ? 5 re vial (five imrouniraticmi) One com. 
pirte i»imuntrins ireitmrnt of three 05 ec ln)«tionv ccniaiej {«o 
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human doses each of diphtheria and tetanus tojoids and 12 units 
of pertussis vaccine. Preserved siith thimerosal 1:10,000. 

Pitman.Moore Co.sfpaxv, Divisios or AittED LABORAroRtts, Isc 
fnfagen: 7 5 cc vials (five immunizations: three 05 cc. injec. 
tions) Total immunizing dose contains 12 units of pertussis sac- 
cine with diphtheria and tetanus totoids. Preserved with thimero- 
sa/ 1 : 10 , 000 . 

Sharp & Dohme, Division of Merck i Co., Inc. 

Trinevae, Alum Precipitated: One 1.5 cc, vial fonc three-dose 
immunization) and one 7 5 cc. vial (five ihrec-do«e immuniza- 
tions). One three-dose immunization provides a complete im- 
munizing course of diphtheria and tetanus toxoids and 12 units o( 
pertussis xaccjne Preserved vxilb thimerosal 1 •10,000. 

U S patents 2,528,972 anO 2.584.09J U 5 trademark 598,096 

E. R. Squibb i, Sons, Drx'isio.v of Olin Matiiieson Cheshcai. 
Corporation 

Diphtheria and Tatanus Toroids Alum Pracipitated and Partusiii 
Vaccine Combined- 7 5 cc. vials (fixe three-dose immunizations). 
One three-dose immunization prox-ides a complete immunizing 
course of diphtheria and tetanus toxoids and 12 units of pertussis 
vaccine. Preserved with thimerosal 1 10,000. 


U. S. Standafo Products Company 
Aquagan Oiphtharia and Tetanus Toioidt and Pertuitii Vacrin* 
Combined, Alum Precipitated: I 5 cc (one three-dose immuniza- 
tion) and 7 5 cc (five three-dose immunizations) x’lals One 
dose immunization provides a complete immunizing course of diph- 
theria and tetanus toxoids and 12 units of pertussis vaccine. Pre- 
serxed x^'lth thimerosal 1 10, OCX). 


DIPHTHERIA AND TETANUS TOXOIDS AND PERTUSSIS VAC- 
CINE COMBINED, aluminum HYDROXIDE ADSORBED-US^-- 
DIp-Part-Tet, Alhydros (Cuttsr) — “Aluminum Hydroxide Aosoih*® 
Diphtheria and Tetanus Toxoids and Pertussis Vaccine Combinea 
is a sterile mixture of diphtheria toxoid, tetanus toxoid, an 
pertussis \4cc1ne, adsorbed on aluminum hydroxide The antigens 
are combined m such proportion as to yield a mixture conUinmP 
one immunizing dose of each in the total dosage prescribed on the 
label It contains a suitable antibacterial agent approved by t « 
National Institutes of Health, and not more than 08S mg. oi at * 
minum in the x-olumc stated m the labeling to constitute 00 


injection ” U.SJ^. . , 

f'hyiicat Pfoptrfies . — Aluminum hydroxide adsorbed 
ind tetanus toxoids and pertussis vacane combined is * 
turbid, whitish liquid It is nearly odorless or has a famt ooo 


caused by the preservative 

Aciioift and Uset — See the monograph on diphtheria and 
toxoids With pertussis vaccine combined. Because of (he physica 
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chsMcter o! the aluminum h>droxide ad$oihed product, abiorptios 
Ij delayed. 

Dciagt. — Usual, hypodemiic. for active immuniiation, three 
injections of 0 5 or I cc, as specified m the labelmj:, at intcrxaU 
of 5 to 4 necLs 
Ccrm LAsomroRtts 

Dip>R»rt'Ttt, AlhydroJi- 1 5 cc fone {mmuniration. three 0.5 cc 
injectjons) and • 5 ec naK lf>\c immuRuationsl Totsl immunia- 
inR dose contains 12 units of pcrtu<sts vaccine with diphtheria and 
tetanus toxoids Pre$er\ed with thtmetosaf i tO,CDO 

AGENTS FOR CUTANEOUS IMMUNITY TESTS 

In the arnumenlanum of preventne ineriidne. Icsls for SU5- 
eeplibilily to infectious diseases ate of Rteat \-aJue Alau immuni- 
sation projjrami which prevent epidemics often are ba'cd on evi- 
drntt that a population u susceptible to a civen infection 
Modern medicine relies less on tests for suKtptibilify than for- 
racrJ}* was the fa.«e, the physuan per/erj ‘'rouUne eJectisc” 
immunuation in’fead when speofic immune acenn are avanablc 
the tubertuhns. diphtheria totm and searlet fever strcptococcui 
loiin fUitk Inti are asents for (estin;; susceptibility to specific 
tnitro'orpanums 

A poiitive tuberculin test, irre^peclivt of the tntinR method, 
merclj indicates the presente of allenty or hjpervnutivitv to 
tuberculin and that the individual is infected or has been infected 
with lubeftle baciDi A nepalive tuberevim reaction to the strooRnt 
concentration u'cd m lestmR defimtelj indicates the absente of 
iuberrulin a5)eiv> but does not eliminate the possibility of tuber- 
eulous infection m indtvittuals whose skin has become aneniic 
(without allcfRic reactivityj In rate in-lanrrs. convalescence from 
acute inlectious disease, anesthesia, early tuberculosis, senilily, 
severe malnutrition ar*d vanous other eonditioni may interfere 
with the lest and a false nesraiive tuberculin reaction ma> be ob- 
tained Tuberculins foimerlj were used in the iherapv of lubes- 
tulo'ls but in recent jears thej have t<en sujierxdrd b> anti- 
biolKi and other cbemothetapeutK aernts 

ihfferential dpumoses can be made b> emplonni: certain im- 
munoJirpc accnl*. such as the slirpiococtus antilottn in the 
bebuttx Charlton test, for cuUnrous reaeiiotu 


T«sf* for Sutcepfibiltfy 

fURlflEO hROTIIN DERIVATIVE Of TU8ERCUIIN US f — Tu- 
Iteriulm I’ri) '-“Turifird rrmna ffrnvaiiiF of Tutwrcuhn is a 
sterile, solulile purified produet of growth o< the tubercle banlliis 
I Jfvrohortrriam ivhrrraJnrwf pT^red ih a ipeclat Jiauri mesiium 
Ifre from I'fotfin’* t\^J’ 

Hft.tol fropert.ei — f’wrrfics! prvictR dem stive of lul’eicuhn is 
awhill'h *mi>rjJ’"a« t»'wder rradiK sol«blr in wairt It i> itippbed 
usual)) in tablet form 
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Aefiont. Uttt end Oojerje.—Purificd protein derivative of tuber- 
culin 'p used for the dlagnosb of tuberculosis by intracutaneous 
injection (Mantoux test). A positive local reaction merely indi- 
cates that the patient has been infected with tuberculosis at some 
time, not neccssirily that he has dinlcal tuberculosis at the time 
of the test It indicates, however, complete study of the patient 
since it is presumptive evidence that tubercle bacilli are, or lia\e 
been, present. 

Standard doses of 0.00002 mg. and 0.0002 mg of purified protein 
derivative of tuberculin are used. The second dose should not be 
used until the first has been found to give a negative reactioa 
It is marketed in the form of tablets containing these amounts, 
with a vial of diluent for making fr^ly prepar^ solutions Best 
results require that the solutions thus prepared be used immediately 
even though they are somewhat more stable than old tuberculin 

The reaction is determined after 4S hours. If this is negative 
after a dose of 0 00002 mg., a second dose of 0 0002 mg. sbould be 
injected into the opposite arm. If, aficr 48 hours, no reaction 
appears, a dose of 0002 may be injected, but in routine testing of 
presumably nontuberculous children, the test rarely is carried fins 
far.r ■ •' ■ • ■ • • 

tion, • • ’ 

The - 

culosls, even for nonpulmonary Infections, has been largely aban- 
doned as it is capable of harm 

PAarE, Davis & CoupAiry 

TabUts Tuberculin. Purified Protein Derivative fP/rit 
Packages containing 2 vials (5 tests each) and 1 cc vial of sterile 
diluent; and packages containing 10 tablets (100 tests) with 10 cc. 
vial of diluent. 

Tablets Tuberculin. Purified Protein Derivative (Second Strengf^)' 
Packages containing 2 vials (S tests each) and 1 cc. vial of s**^'** 
diluent; and packages containing 10 tablets (100 tests) with 10 cc 
vial of diluent. 
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Agents Used in Metabolic 
Disorders 


This chapter describes four croups of substances used in the 
Ireatmeni of mtUboiic disorders ( 1 ) Substances that have a spe> 
cUi trt^uence or metabolism, such ai thiouraed and derivaiites 
which affect the activity of the thyroid cUftd, (2i substances that 
are administered in order that they thtm»e)vn may be tnetab* 
ohzed, Such as deatrose, amino acids, salts of calcium, certain 
cenpousds of iodme and lipotropic afenu , (J) subrURcet uird 
in the replacement o! ertraccUuIar electrolytes followins dehydra- 
tion and acidosis, and <4) substances used to reduce the concen- 
tratioR of citracelluiar electrolytes 
Coffipoundi empJoyod only *j eontmt media /or roentgenopra' 
phy or other duimosoc procedures nail be found in the chapter on 
diagnostic aids Insulin and thyroid preporaUons, important as 
metabolic a&ents, arc ciasstfied «uh etidocnne substances fn tb* 
chapter on hormoRce and sycthetic substitutes. 

PROTEIN hydrolysates AND AMINO 
ACID PREPARATIONS 

A number of protein hydrolysate prepantlons, prepared from 
suitable proteins by acid or eniyme digestion, are of x*a!ue In 
intravenous feedinR Since these products are irimlnUtered In Jirge 
quantities diifcliy into the Wood iircatn. their preparation Involves 
the careful control required of all intravenous preparations Other 
or similar preparations of protein hydrolysates In ponder fotia 
suitable for oral feeding also have b«n av“ailab'e and are teectn- 
mended for use in •upplemenfinc the dirts of infant* and thi'drrn 
who may be aHerfic to prelefn In the diet, or of eWtr persons (or 
whom a high protein intake I* desuxble 
Preparations of individual amino acids atvo have been atanafale 
for Che treatmeni ol rertjJfl •preiftc ronditioru AmlRoacetfc aeid 
(glycine), fometly uvif in thr treatment ol mya'ihenia grivdi, and 
histi'lifie, which hat been IneiJ for the tre.atmfnt Of peptic uker. 
are rtamples Nrliher of ihcw U rreepriacd turrrnily to V of 
rpefj/if value In these tonrfitioni, aor has nrlfclORifte or Jyiioe 
been esiablidird drfiniirly to lx of i{>eci£lc iherapeullc value in 
rmtfng fuer di'cise 

The pnirary purpove rt amino ackj Riiiturr* or p'ctein hy- 
dinlyvatcv, wUiker adminlitrrtd intravehoudy or oral’y, 1» to 
supply dirtary riitrof-n la tcadtiy asunvsUble torm whta itrre U 
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serious interference with intake, dfeestion or absorption of dietaiy 
protein. Evidence is lacking to indicate that the addition of ammo 
acids to foods will accomplish anything that cannot be accom- 
plished by proper use of proteins as they occur naturally in the 
diet when there is no such interference Products containing amino 
acids combined with vitamins and minerais in tablet and el nr 
form have appeared on the market. Such tablets or elixirs supply 
amounts of amino acids insufficient for rational use in human 
nutrition. 

The amino acids that are indispensable for protein synthesis in 
adult man comprise those which the body itself is unable to synthe- 
size. The minimum quantities of these acids needed daily to msin- 
tain nitrogen balance in the healthy adult human being are 8> 
follows, tryptophan, 0 2S Gm ; phenylalanine, I.J Gm ; lysine, 
0 8 Gm.; threonine, 0,5 Gm ; valine, 0.8 Gm.; methionine, 1.1 Gm ; 
leucine, 1.1 Gm j isolcucmc, 0 7 Gm These eight amino acids mu:t 
be provided in mixtures intended for protein replacement in man 
Such preparations provide additional ammo acids, which are found 
as component parts of tissue and body protein, but usually are 
termed “nonessential*' because they can be synthesized by the body 
from other substances 

Nitrogen balance studies have shown that the average amount 
of protein required to maintain nitrogen equilibrium in the adult 
on a mixed diet is about 45 Gm daily, with wide individual 
ation related, in part, to the variations in biolop'c value of lh« 
total protein in the diet To allow for these variations, 70 Gm oi 
protein ordinarily js regarded as the recommended daily Intake 

The Council considers useful for oral or intravenous admini'lra* 
lion only protein hydrolysates of biologically adequate protrms 
(such as casein) or proteins that are obtained from suitable soure« 
(such as blood) that have been h>drol>red to the extent that at 
least 50 per cent of the total nitrogen present is in the form 
alpha ammo nitrogen This minimum degree of hydrolysis is e'sen- 
tial to justify the designation of such products as hydrolysates an 
to ensure their nonaniigenicity. To promote nitrogen retention ana 
growth in infants and children, who may be allergic A 

protein and are fed hydrolysates ai substitutes for protein, » 
required that all essential amino acids be in the protein b}^ 
in adequate amounts and that growth in experimental ani® 
limited to the hydrolysate as the only source of nitrogen sno 
be demonstrated adequately. 


PROTEIN HYDROLYSATES fINTRAVENOUS) —PROTEIN 
DROLYS.-ITE INJECTION-USP— Amigen (Mead 
A minosol (Abdqtt) — Hyprotigen (Doy BAXTER) — 
(Winthrop-Stearns) — TraYamin (Baxter). — ‘‘Protein 
Injection is a sterile solution of amino acids and short- 
peptides which represent the approximate nutritive ®'iuwaien 
the casein, lactalbumin, plasma, fibrin, or other suitable pr , 
from which it is derived by aad, enzymatic, or other meth^ 
hydrolysis It may be modified by partial removal ,n,je 

or addition of one or more amino adds. It may contain dex 
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Of other carbohydrate suitable for intravenous infusion Not Jess 
than 50 per cent ol the total nitrogen present b in the form of 
ft-amino lutrogtn.” VSJ’ 

Protein canisot supply calones and at tie same time contribute 
to body protein sjnthtsjs The purpose of dextrose is to provide a 
source of caJoncs, and it should he neegnued that fijdrolyrcd 
protein wiJ! not be used efficiently for l>od%- prolcm synthesis unless 
adequate nonprotein caJones are made avadable, preferably simul- 
taneousJy Afthoueb in calculating the caJoric value of foods it u 
common practice to use the value ol 4 cat&nts per pram for catbo- 
h>drales and proteins, the phjritun may need a more accurate 
evaluation for injectable rrofein hjdroJysates used for intravenous 
feeding Oesfrose, most ffcqutntl> used in these solutions, is the 
monobydralc, and, therefore, provides S * calories per pram When 
protein is hjdroliicd the resultant amino acid mature provides 
about 3 5 calories per gram instrad of the 4 talones pet pram avail- 
able from protein Thus a 5 per cent protnn h>dro]>sate solution 
viriJJ provide I7S calories per liter, and a similar solution containing 
S per cent dertrose will supply 345 calorir-j per liter 
Attiem o»d Uiti -—Parenteral pnparauons of protein hvdroly- 
sates are useful for the mainterupec of positive nitrogen balance 
in conditions in which there ts interference with ineestion. diges- 
tion or absorption of food These conditions are encountered mo‘l 
frequently m severe illness and after sureical operaboRS involving 
the alimentary tract The useluloe«$ of h>drol>s3tfs is limited 
when the pvtient't calorie supptv is inadequate and. for tU'ue 
i)Rthetis, Ihecr utiiimian vanev dirrciU with the caloric ffttaLe 
This may not apply when patients have severe protrtn depletion 
and when it ts iroportani to ndwee nitroccn loss In the acute 
•■catabolic” phase of mtiocen li>s> in healthy penons who lud- 
denly b«ome ill, it mav be evtr«roelv diificutt to sthieve nurtgrn 
balanee with the amount of hydroKsate that can be adffiimsterrd 
The acute nitrogen U>«« of brief severe illness has not been shown 
to be pernicious and it is deUrtiWe whether hvdroivsates should 
be employed onifer the** tucuroviancei I'rotem hydroKsates should 
not be adminnitffd as a subsutmc loi food proteins if the latter 
can be ulihred adrquatrh 

Intravenous inteetion iv tontraimtinteiS during aciilo'u Injec- 
tion mav ptoiluce untoward cflectv su<h aa nau'ea, voTnitinu, vaso- 
dilatation, aUlominsl pain. c<in»ubion«. edema at the site of 
injection, phiclitii and thr«imlK'M« Care mu't be esmisetl 10 
prevent rraeiiom that imficatr ilaneer Msrv unlavorable re- 
atttonv have Irecn traced to vnvlictmSe tare vr the eltantirevv cl 
equipmeni. and to iiws rap«| a<lmin>M rat >on The mtnuficiufrrs 
Instructions for aiimim-triiinn vhnuh) W fohowni tloieli 5>oluiiont 
that are cuniain sevtsmrnt s« h»»r berij rpennl f'T a pre- 

vious inicetinn ihi>oM not be W'<»f tnoj«cnrtl soJuii'ins should be 
storrd in a tprl pLue 

Oesagt — hre the grnrral slalement rn itretein hvdrojjsates and 
•mino acitl ptrparaiiens Doogr »v l•tt^r7-^ned h\ the phyjieUn. 
taVlftg into con'Klcrati^n the are. w«*hi arv-l tratrUi'-nal stituv ol 
the patient, with resjscrt to protein, talu-nc. fl.jj and efeeirelyte 
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rttjyjrtmtnls. The average protdn requirement for adults fa about 
1 Gm. per kilogram of body weight per day. In calculating tie 
e/r«tivc dosage, account should be taken of urinary loss. Tie 
amount of loss fa difficult to predict and «iIJ depend upon such 
variables as caloric intake, rate of infusion and character of tie 
hydrolysate. 

ABDCTTT I.ACORaTORIEa 

Solution Amlftosol 5*/*: 500 and IflOO cc. Abbo-Uter bottles. 
A S per cent modified fibrin hydrolysate. A solution containing 
S Gm. of protein hydrolysate equivalent to about II calori«, 
66 mg. of potassium ion and less than 23 mg. of sodium ion ia 
each too cc. 

Solution Amlnoiol 5% »»itb Ooitroio 5•^: 2S0, 500 and l,C00 cc. 
Abbo-Liter bottles A 5 per cent modified fibrin hydrob'sate ^th 
5 per cent dc.Ttrose. A solution containing 5 Cm. of protein hy- 
drolysate and S Gm carbohydrate equivalent to about 34 5 calone. 
66 mg. of potassium ton and less than 23 mg. of sodium ion in each 

100 cc. 

Solution AmiftOioI S% •»ith OoxffoiB 5% and Secf'U'" Cifori^* 
04%: 1,000 cc. Abbo-Liter bottles. A 5 per cent modined fihW 
hydrolj-sate. A solution containing 5 Gm. of protein bydrolyM« 
and S Cm. of carbohydrate equivalent to about 34 5 calories 
66 mg. of poussium Ion in each 100 cc. 

U. S trademark 414.SJ4. 

DoK Baxtck, Irrc. 

Solution Hyprotigen 6%: 500 and 1,000 CC. bottles An enryinatic 
hydrolysate of casein containing amino adds and polypcptio^' 

It contains approximately S5 per cent of its total nitrogen as alph* 
amino nitrogen. 

Solution Hyprotigen 6% v*»th Dextroso 5%: 500 and 
bottles. An enzymatic hydrolysate of casein containing amiflo aa“* 
and polypeptides with added dextrose It contains approriraateiy 
5S per cent of its total nitrogen as alpha amino nitrogen. 

U. S. tradnnark 434,994. 

BAXTtS LABOaATOaWS, IjJC. 

Solution Trayflmfn 5%; 500 cc and 1 lifer bottlw. A solution 
containing SO mg. of enzymatic hydrolysate of bovine plasma i 
each cubic centimeter. Fifty per cent of the total nitrogen fa pttseni 
as alpha amino nitrogen 

Solution Travamin 5% »''th Dextrow 5%: 150 and SOO CC- 


U. S trademark 533.766 
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MtAO Johnson & CoMPANT 

Solution Amig«n 3.33% with Dextroso in Laetated Ringer's Solu> 
tion (Diluted 1:3): 250 cc. bottles. Each 100 cc. contains 3J3 Gm 
of protein hydrolysate and 3J3 Gm. of dextrose in lactated 
Ringer’s solution (diluted 1:3). 

Solution Amigen 5% '*>th Dextrose S%: Bottles of 125, 500 and 
1,000 cc. Each 100 cc contains S Gm of protein hydrolysate and 

5 Gm. of dextrose. 

Solution Amigen 5*/* with Dextrose 10%: 1 liter bottles Each 
100 cc. contains 5 Gm of protein hydrolysate and 10 Gm. of 
dextrose. 

Solution Amigen 5% with Levugen 10%: 1,000 cc bottles Each 
100 cc contains 5 Gm of protem hydrolysate and 10 Gm of 
fructose. 

Solution Amigen 10*/,: 500 cc. bottles. Each 100 cc. contains 10 
Gm. of protem hydrolysate 

u. s pxunt 3.180.«17. U S. trademarks 381.$23. 387.310 and 422.992. 
Wxntbiop'Steakns, Inc. 

Solution Perenemine 6%: 1,000 cc bottles A solution containing 

6 Gm. of casein hydrolysate equivalent to 21 calones in each 
100 cc. The preparation consists essentially of ammo acids pre* 
pared by add hydrolysis. 

Solution Perenemlne 15%: 100 cc bottles A solution containing 
IS Gm. of casein hydrolysate equivalent to 52 5 calones in each 
100 cc A preparation consisting essentially of amino acids which 
are prepared by aad digestion Preserved with 0A5 per cent 
sodium bisulfite. 

PROTEIN HYDROLYSATES (ORALJ.— Amlnonat (National).— 
Caminoldi (Arunctos-Fukk) — O ral protem hydrolysate may he 
prepared from (he same proteins or protem sources and are 
digested In the same manner and to the same extent as those 
for intrasenous use. They are available in powdered form, flavored 
and unflavored Their caloric value is calculated in the same man* 
ner as indicated under protein hydrolysates for Intravenous use. 

Aef/oet and Ui*i . — Protein hydrolysate preparations that are of 
proved nutnlional adequacy may be used orally in the diets of 
infanta allergic to milL when the defiaency cannot b: satisfactorily 
met by other foods, howes'er, the hydrolysate must be combined 
suitably with other food ingredients before feeding as a formula. 
Protem hydrolysates also may supplement the diet when specific 
conditions require an especially high protein intake and when it 
is not feasible to accompluh this by ordinary foods. Any protein 
hydrolysate product that has proved effective for this purpose also 
may be employed as an adjunct in the management of peptic ulcer 
or other ulcerative conditions of the Eastro-intestinal tract. Sup- 
plementing protein In other coodiUons b not recommended because 
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evidence b heking to indicate the need Tor such supplcmenlalioa 
If the need should occur, it could be met by the use o! ordmiry 
foods. 

Oojope.— See the monograph on protein hydrolysates for intra- 
venous use. 

ARirNCToy-FusTK Laboratories, Divisio.v or U. S. ViTAirix Coa- 

PORATION 

Camlnoldi: 170.1 and 453 6 Cm., 2,27 and 4J4 Kg. container. 
One tablespoonful (9 Cm ) contains 4 Cm. of protein as partial 
hydrolysate. The pon-der contains about 3J calories per gram. 

The Natio.vai, Drug Company 
Powd»f Aminonat (Ftarortd): 226 5 and 4S4 Cm. packages 
A pancreatic digest of lactalbumin containing amino acids ano 
polypeptides ecpiivstent to about 87i per cent hydrolyzed protein 
providing 128 calories per 28JS Cm. It has 61 per cent of its total 
riitrogen as amino nitrogen. 

17. S. tradecnark *2*.237. 

ind(vi<judl Amtnp Acids 

METHIONINI-N.F.— M.onto. (Ivis.C«liFOS).-M.II«n. (IF- 
BiCA-DEBRUitLE) — ot,-Melhjomn<.— fl'Amino.y-melhylmoi^P"' 
butyric acid —“Methionine, dried ai io5* ie>T 4 hours, eonUlns not 
Jess than 98 per cent of CsHuNOaS." SJ^. The structural formuB 
of methionine may be represented as foIlou’S. 

/) 

rV'S-CTV>t^-C-OH 

Phyi’ieei Properfie*.— Methionine forms ■while, crystalline 
lets or is a powder It has a faint odor, It b soluble in water, oUui 
acids and dilute alkalis, very slightly soluble in alcohol and poe- 
tically insoluble in ether A I per cent aqueous solution of metn** 
onine has a pH between 5.6 and 61. , , . 

' " 

lin- 

the 

. • . It’d 

of 

liver disease for those patients who cannot take an adequate diet 
However, in patients with severe iiver damage large doses m y 
exaggerate the toxemia of the disease Studies with 
animals indicate a need for caution in administering this a™. , 
acid in its free form even though it u recognized as ^n 
nutrient and can be consumed in great excess when combined m 
proteins without adverse effect. 
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Dosage — As a supplemenl to a high protein diet, 3 to 6 Gm is 
usually administered daily in tablet or capsule form. 

Abbott Labokatories 
T«blets Methionine: 0 5 Gm. 

Ivxs-Cameron Company, Division of American Home Products 
Corporation 

Tablets Meonine: 0 S Gm 
U. S. trademark 406,590. 

Lobica*Debruiixe, Inc. 

Powder Metlone (Flavoftd): 2 Gm envelopes. A powder contain* 
ing in each pliofilm envelope 1.6 Gm. of Dt*methtonine, 0.16 Gm 
of lactose, 0 16 Gm. of sugar and OOS Gm of cofiee, 

Tablerock Laroratoxies 
Tablets Methionine: O.S Gm, 

U. S. Vitamin Corporation 
Capsules Methionine: OS Gm 
Walser LABORAToms, Inc. 

Capsufei Methionine: Oi Gm. 

ANTITHYROID DRUGS 

lOTHlOURACIL SODIUM ->Ifrum:i Sodium (CiBA) —Sodium 5* 
iodo*2*thiouracil — The structural formula of lothlouracil sodium 
may be represented as follows: 



CM 


Phyiital Properilti - — lotbiouracil sodium b an odorless, white to 
Iieht yellow, crystalline powder, with a melting point between 23S 
and 240* (with drcomposllion) The approximate amounts that 
dissolve at 2S* in the following <olvents to form 100 cc of solu- 
tion are' 0 5 Gm in alcohol and 3 5 Gm. in water It is practical!) 
insoluble in acids lothiouraal sodium usually is obtained as the 
<lih)drate which b reasonably stable to moisture and sunlight at 
room temperature The pH of a 2 per cent solution is between 8 S 
and 9S 

Acfio/11 o/id f/iei —lothlouracil sodium, an organic chemical 
iodine derivative of Ihiouraal, exhibits the thvroid-invotuiing 
effect of iodine and the antithyroid action (inhibition of th>roxin 
or th>rog1obulin) of the parent drug lolhiouracil vodium induces 
less lh>ro!d visculanrUmn and fewer goilroccnic effects (in- 
crraseil thvrnid hvperpT-i«{a, gland s»e and friabilit)) than non- 
lodinated thiouracil compounds Although animal experiments Indi- 
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cate that lothiouradi sodium Is taken up more readily by tbe 
thyroid than nonlodmaled derivatives, clinical evidence so far 
obtained does not warrant the conclusion that the drus is superior 
to nonlodinated derivatives administered concomitantly with Iodine 
lothiouracil sodium is broken donn In the body Into its thiouracil 
and iodine portions, which are escreletl separately. 

lothiouradi sodium is Indicated in the prtoperatiVe mana^meut 
of hyperthyroidism, in the treatment of patients for whom th)roid- 
ectomy is contraindicated and tn the treatment of postoperative 
recurrent hyperthj roidum. It should be used with caution durifift 
precnancy and should be discontinued durini; the last few weeks 
of pregnancy to prevent complications in the newborn; Infants 
should not be nursed by mothers receivinc therapy. It should be 
employed cautiously in persons known to be sensitive to iodine. 

Like othel thiouracil derivatives, iothiouradi sodium is asso- 
ciated with a loner incidence of loaic effects than the parent 
compound, thiouracil, but likewise may produce serious reactions 
that require cessation of medication. These include drug fever, 
slin rash, severe feukopenia. cranufoo’topenia and snelfing of the 
cenical lymph nodes A leukocyte and dilTerenlial blood count 
should be made before treatment because of the frequent "spos* 
taneous" appearance of leukopenia in hyperthyroidism; regular 
blood counts should be made during therapy and the patient 
instructed to report the appearance of any adverse sjtnptoms. 

Dotage.— lothiouradi sodium is administered orally. In any pven 
dose, Iodine accounts for approalmately 50 per cent, the thiouncu 
molecule for 40 per cent and the sodium Ion for 10 per cent of the 
prescribed amount. 

For prcoperativc management, an initial daily do igc of 01 ^ 
to 0.2 Gm {divided into doses of 50 mjc. three or four Imes daily) 
may produce a satisfactory response in many patients, but 
thyrotosie patients require a dally dosage of OJ Gm. TO I 
three times daily) to produce rapid and complete remission. Tw 
established effective dosage for each patient should be rontmuea 
until the disease has been controlled satisfactorily. For optimal pre- 
operative results, from the standpoint of deerca^ vascularity 
friability of the gland, at least 4 weeks of therapy is recommended; 
Mvcrcly ill patients may not respond adequately until alter 8 
weclj. If a patient docs not improve after a month of 
at the minimum daily dosage level of 0.15 Cm. the dosage sbouia 
be increased to OJ Gm. daily. If # second month of therapy 
higher dosage level fails to produce satisfactory response, the dreg 
should be discontinued Rarely, a daily dosage level of 0 6 to Oj 
G m. may be instituted to control refractory patients. 

For the treatment of patients in w-hom thyroidectomy is 5®”.*^?' 
indicated, or in instances of postoperative recurrence, the jniti^iy 
effective dosage may be reduced gradually to an adequate main- 
tenance level. Therapy may be discontinued and resumed as ir* 
quired to keep the disease in check or to avoid untoward fouc 
effects; some patients cannot be kept in remission with continuous 
therapy. 
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Ca* PnARUACEUnCAt PltODUCIS, IjfC. 

T4bUh itrumil Sodium: 50 fflg. 

U. S. patent 2,585,615. U. S. indeowrit S64471, 

METH1MAZOLE-UJ5.P.-.T*pmoIo (Liny> — I-McthyJ.2-tatrcap. 
toimiduole. — “Methimaiole, dritd at 105* for 2 hour;, contains 
not less than 98 per cent of CUHeNaS.” VSJ^. The structural 
fonnuU for melbSmaaole may be represented as follows. 


CM, 



fhytkat Rrap«rf(«f. — hfethiiiurole b a white to buff, crystalline 
powder which has almost no uste and a very faint odor. It meits 
between 145 and 148*. One gram dissolves in about 45 cc. of 
water, in about 3 cc of alcohol, in about 4 4 cc of chloroform 
and m about 123 cc. of ether A 2 per cent solution has a pH 
between 6.7 and 6A5. 

Atiient end Uint — Methimazole is similar in indications and 
uses to prop^Uhiouracn, but it b perhaps ten times as potent and 
its effect often is seen more readily However, the action of the 
drug may be somewhat less consistent than that of propyUbiourad?. 
The side effects abo are similar to those of propylthlouradi and 


may be expected to keep the disease under controL 
EU LuIY & COMTAKy 

TabUh Tapasolt: 5 and 10 rug 

M£THYLTHiOURACiL-U5.A — M.ftiecJl (Schwa**). _ Muraell 
(0»CAVo>> — Thitneeil (riivsicuNS’ Dauc) — 6-Methil.2.thJoura- 
al.— The structural formula of roethylthiouraal may be repre- 
sented as follows ^ 



nrval fjSMA.ij-MKhsUhtanid! t > 

UB.m w«dt, Mrthjm mruB i, slithUv iSS U S 

jBd .,1., .tehlly b .IcoW and ptariiany bJSbi, b 
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tially like those of propylthiouracil. TTiere is a higher Incidence of 
side reactions with this agent than with propylthiouracil or 
mclhimazolc It may prove useful in patients who are unable to 
tolerate or arc refractory to other anlithj-roid drugs. See the mono- 
graph on propylthiouracil 

Doiage . — 0 2 Gm daily In four divided doses usually is suffi- 
dent to control symptoms of hyperthyroidism. The daily dose 
should not exceed OJ Gm It is recommended that the scheme of 
administration sug-csted for prop>lthiouracil be followed and the 
same precautions obsersed. 

OacANoy, Inc. 

Tablets MuraeH: 50 mg. 

PiiYSicuNs’ Drug & Supply Company 
Tablets Thimeeil: 50 mg 
U. S. r^tent S05.8SO 

Schwarz LAooRATORtES, Inc. 

Tablats MatMaeil: 50 rag. 

PROPYLTHIOURACIL-U.S.P. — 6.rropyl.2.thiouradl —''Propyl- 
thiouracil, dried at 103* for 2 hours, contains not less than 98 per 
cent of CtHioN'sCS." V^J' The structural formula of propyl- 
thiouracil may be represented as follows: 



Pfiyiieol Preped/es.— Propylthiouracil occurs as a white, pow- 
dery, crystalline substance ft is starchlikc in appearance and to 
the touch and has a bitter taste. It is very slightly soluble m 
water. It is spanngly soluble in alcohol and is slightly soluble in 
chloroform and in ether. It is soluble in ammonia and in alkali 
hydroxides. . 

Actions and f/rer.— Propyltbiouraal is useful in the treatment ol 
hyperthyroidism It inhibits the oxidation of iodide ion stored m 
the thyroid gland, thus interfering with its ability to combine with 
tyrosine to form organic bound iodine, a precursor to the formation 
of thyroxin 

Since propylthiouracil docs not inactivate or interfere with the 
action of thyroxin already formed and stored in the gland, the 
effects of propylthiouracil medication do not appear until this store 
of thyroxin has been utilized It may take several days to several 
weeks for the signs of decreased thyroid activity to become mani- 
fest, particularly if the patient has received previous iodine therapy 

Not more than SO per cent of patieats on the sverase expenence 
a permanent remission following propylthiouracil therapy, and the 
duration of treatment necessary to secure permanent relief from 
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hyperthyroidism may vary from 3 months to 3 years, averaging 
1 year Propyhhiouraal may be used for preoperativc treatment, 
for patients for whom operation is contraindicated and as a sub- 
stitute for operative procedure 

In the preparation of patients for operation, propylthiouracil 
reduces the basai metabolic rate to & more nearly normal level than 
can be brought about by the use of todme alone. The eulreme 
vascularity and friability of the gland, encountered at operation 
following the preopetative administration of ihiouracil denvatives 
alone, has been overcome by a longer period of preparation in- 
cluding concomitant administration of iodine for the last week 
prior to surgery Propylthiouracil produces sustained ejects and, 
thus, is not subject to the “escape” from its action that charac- 
terires the use of iodine Thus prop>lthiouracil provides more 
certain and constant control of hyperthyroidism so that the post- 
operative onset of thyroid “cnMs” is less likely than when icdine 
is used alone 

propylthiouracil is capable of producing adverse reactions in some 
patients The incidence and seventy of these reactions arc unpre- 
dictable but their occurrence is less fretiuem than following medi- 
cation With the parent compound, thiouracil The most severe 
eompUcatlon of propylthiouracil therapy is granulocytopenia 5( 
this occurs the drug must be stopped immediately and penicinm 
administered to prevent the throat infections so common in this 
condition Less severe reactions may include leukopenia, drug (ever 
and dermatitis The drug should be ducontinued and appropriate 
therapy commenced immediately on the detection of signs of any 
of these complications 

Oosoj*— In hyperthyroidism an initial dose of 100 mg every 
g hours IS elective in most cases In some insiancts, arsd paHlcu- 
larJy in severe hyperthyroidism, as much as 600 mg daily in four 
to six doses may be required The compound is mttaboliaed rap- 
idly, and, consequently, effective control requires frequent admin- 
istration through the 24 hours 

The effective dose of propylthiouracil should be contenued until 
dll signs and symptoms of the disease have been brought under 
control Adequate maintenance dosage may be established best by 
symptoms and clinical signs 

AsBorr Lacoratoru:s 
Tablefs PropyltMouracil. 3S and SO mg 

Ltntsta LASOKAToaias Division, AuEntcaM CvAKAStm Coupaky 
T abUls RrepyUhiouracil: 2S and SO mg 

EU LrttY & COUPAKY 

Tabtati Rropylthlouraeil: 50 rog. 

puvsiciANs’ Druo 4: Supply Cowpajty 
Tablets PreprliMcuraeil: SOxog 
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RAVUtX PXLUtUACAL COUPAKY 
Tibleh PropyltMoufiell: SO lag. 

Rexaix D*uo Compaky 
Tabtatl Propy|{hleur«eil: SO mg. 

Tjte Upjouk Compa-vy 
Ttbleti Propyl(Mouraei): SO ag. 

SODIUM RADIO-IODIDE Ibc monograph la the 

chapter on radioactive laotopea. 

CALCIUM COMPOUNDS 

Calduni compoundi are uani fhe/aprulJcally Jn overromlag cal- 
cium deficiency. The ayatemic action induced by caldum is de- 
pendent on the dosage and the mode of administration, which in 
turn vary with the caldum salt that is ua^. Relatively insoluble 

, i ..«.t . ... ...M . C.l v», ,-l». ovv 


ing to the etiology involved In severe tetany, parenteral aflmuui- 
tration, preferably Intravenous, is indicated to bring symptoms 

- 1 ......I T ........ ......j ~r "*- »/ be con- 

rochloric 

ine UJJuiiue, ucuic ui caiuoiuic sa>ts ui uiiuum uu H>e suitable 
for oral administration in doses corresponding to tbeir calcium 
content. Persistent vomiting or the administration of large amounts 
of bicarbonate may cause tetany. Tribasic calcium phosphate has 
been adminbtered orally when phosphorus as well as calcium is 
deficient, but lU use probably should be restricted to less severe 
forms of calcium deficiency. 

Intravenously injected overdoses may fatally paralyze the heart 
and the central nervous system. Intravenous Injection should be 
made very slowly. 

The therapeutic use of caldum in the absence of demonstrawe 
, , • ... .i.«« .,1 .. .1.. {« irra- 


CALCIUM LEVULINATE-N.F.— “Caidum Levulinate is a hydrated 
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caldum o{ levulinic add and costjuns sot less than 97.S per 
cent asd not more than 100^ per ant of CtoHieCaOe calculated 
oa a dry bads, the toss on dryoig being detenniaed on a separate 
portion by drying hs a vacuum oven at a pressure not exceeding 
5 tarn, and a temperature of 60* for S hours,” The stnictural 
formula ^f aldum {evuliaate may be represented as follows: 

f P ] 

kHjC-CH^H/r-o-J c* ZHfl 


• <r 


form. 

Aefiw% 9 h4 (/tei,>— Caldum levuitoate produces the therapeutic 
eBects of caldum. It may be admioistered orally or intravenously 
and is virtually nonirritant for subcutaneous or intramuscular 
injectloa. 

f>ss«ae.~'By injection, for adatu, i Cm. daily or on alternate 
days; tor chUdren, intravenously, OJ to 0,5 Cm. OraQy, for adults, 
4 to 5 Cm. three times a day; for children, i to 2 Cm, three times 
a day. 

Crimo Ptnto MAKV7AcnnuNc CoaeoMTSOK 
Rftwder Catelum lerufiAete: 30 and 450 Cm. bottles. 

CSICACO PSAkMACAL CoUrANV 

Solution Caldum Lavul<nat«: tO cc. ampuls. A solution coataining 
0.1 Cm. of calcium levulisate In each cubic ceotimeter. 

OnUT IwUOXATORtCS, Irc. 

Solution Calcium Lovulinato* 10 cc ampuls. A solution contain- 
ing 0.1 Cm. of calcium levultnale in each cubic centimeter. 

Tjie S. £. Massnrcox CourawY 
Solution Calcium Lumlmate: 10 cc ampuls. A solution containing 
0.1 Cm. of calcium ievuhnale in each cubic centimeter, 

CARBACRYLAMiNE RESfNS 

CARBACRYLAMINE RESINS.— Carbo-Resin (Liuy).— A mixture 
of 87.5 per cent of the cation exdungers, carbaeryltc resin and 
potassium carbactylic resin, and 12.S per cent of the amon ex- 
changer, polyamine-methylene resin Two-tbirds of the cation 
exchange mixture is catbactyhc resin (a polyacrylic carboxylic 
add resin) and the remainder is the potassium salt of the carba- 
crylic reun 

f/operties. — Carbacrylamine resins is a bght buB, free' 
flowing powder without appreciable odor. It is practically insoluble 
in dilute acids and allcalts, akohol, ether and water. All of the 
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powder passes a ]00*mesh screen and 75 per cent passes a 200- 
mesh screen, 

Acl/on* ond Uwj. — Caibacrylamsne resins is used as an adiunct 


chronic congestive heart failure, cirrhosis of the liver and the 
nephrotic sjndromc. 

The cation exchange resin ii of (he carboxylic acid t)pe that 
gives up its hydrogen Ions in exchange for cations. Its affinity for 
sarious cations differs m accordance with their s’alence and their 


exchange capacity of the resin is utilired in the removal of that 
cation. It is estimated that in a man weighing 60 Kg. (I32 Ibs.)i 
approximately 160 Cm of endogenous sodium enters the intestine 
every day along with the usual exogenous intake of 4 to 6 Cm 
Some evidence indicates that the cation exchange resin acts chiefly 
on the exogenous sodium of the diet. Because of the capaeity of 
(he cation exchange resin to combine with other essential metallic 
ions, it has been found neccssar>’ to administer onedhird of the 
resin as the potassium salt to prevent scrum deAciency of that 
important cation Carbacr>lamine resins provides twodhirds of the 
cation exchange resin in (he h>drogen form and one<(hird In 
the potassium form The anion exchange resin nukes up about 
one*eighth of the mixture and is added to reduce the tendency 
to acidosis produced by (he cation exchange resin in patients with 
severe renal impairment caused by the inability of the kidney to 
manufacture suAicienl ammonia. This tendency toward the pro- 
duction of acidosb is not obviated by the use of an ammonium 
salt in place of (he hydrogen form of the carboxylic resin, since 
the ammonia that would be released is subsequently converted to 
urea in the liver. The anion exchange resin slightly increases the 
capacity of the cation exchange resin at the pH of the intestinal 
contents. Some investigators have observed that the cation ex- 
change resin enhances the diuresis produced by mercurial diuretics 
The use of the cation exchange resin is not intended to supplant 
the use of mercurial diuretics or dietary control of sodium intake 
In edematous patients, who already exhibit a minimal urinary 
excretion of sodium prior to administration of the resin because oi 
depletion of the body stores of sodium, there is little chance of 
producing a further r^uclion through the fecal diversion of dietary 
sodium. 

Carbacrylamine resins must be employed with care to prevent 
the development of a low sodium syndrome, particularly in ja- 
tients with an abnormal distribution of that electrolyte 
tissues Precautions to guard against the development of acidosis 
also are essential Periodic determinations of the carbon dioxide 
combining po« er and serum chlorides should be made vyhen nega- 
tive sodium balance has been present for some time after caema 
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has disappeared Patients aiso should be observed regularly for 
signs of mineral deficiency in other cations, such as caldum. Since 
hyperpotassemia can occur when urinary c'seretion is severely lim- 
tted, the mixture should be used only in patients with adequate 
kidney function. tJse of the potassium salt form as provided by 
the mixture is contraindicated for patients with anuHa. Salt “sub- 
stitutes” containing potassium slKiuld be used sparingly, tf at all, 
because an increase m potassium intake may reduce the efficiency 
of the cation exchange resin The mixture should not be employed 
without adequate laboratory facilities to follow the serum electro- 
lyte pattern Whenever food consumption is temporarily inter- 
rupted or sodium intake reduced, (he dosage of the mixture must 
be adjusted accordingly. Large doses may produce gastro-intesflnal 
dUcomfort, anorexia, nausea and vomiting, but care is needed to 
differentiate such symptoms from those caused by sodium deple- 
tion The possibility of fecal impaction in elderly patients should 
be kept in mind. 

Ooioge. — Carbacrylsmine resms is administered orally as a 
powder which can be dispened in water. Each gram will remove 
approxirqateiy 1 milliequivalent (2i mg } of sodium from the 
intestinal tract when the patient is on a diet containing at least 
1 S Gtn of sodium {d 7 Cm of sodium chloride) per day. The 
number of mctatiic ions bound to the carboxylic resm decreases 
as the intake of salt is reduced. On a low sodium diet (0 S Cm. or 
less), usually no more than OJ milheciuivalenc (7 mg.) of sodium 
IS removed by each gram of the mixture The total daily amount 
must be adjusted to meet the individual requirements of each 
patient For patients with abnormal reiention of sodium, who 
require restriction of sodium intake to 1 3 Cm or less per day plus 
regular therapy with a mercuHa) diuretic, 4S Cm. of cartncryl- 
aminc rcsifts usuaiiy is adequate (o mamtam an edema-free state 
wb ■ ' ' ■ ■ ' ' ’ ■ • ‘ • f' • - ’ Gnj 

of • with 

dif 

' • i ■ sus- 

l>eoded in 6 ounces of tap water or fruit juice, three limes dail>. 


be increased The maintenance dosage is adjusted on the basis of 
constant "dry” body wetfrid when either the dietary intake of 
-odium can be increased or the total dose of the resin mixture 
reduced until body weight rises The dosage required to maintain 
a balance between intake and output of sodium should be reduced 
bj simultaneous moderate restnction of dietary sodium or by 
administration of a mercurial dnireUt In some persons severely 
restricted previously, the moderate increase of salt pcnnittcd with 
the admintsuation of the resin muture has been followed by in- 
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crease fn appetite and nutrition. When edema faib to disappear 
during resin therapy, attention must be given to other /actors 
that may participate In its etiology, such as hypoproteinemia. 

Eu LiLtY & Company 

Powdar Cdrho-Reiln! 8 Cm packets and 450 Cm. bottles (fla* 
voted) and 450 Gm. bottles (unflavored). A mixture containing 
about 0.583 Gm. of carbacrylic resin, 0.292 Gm. of potassium 
Mrbaciyiic resin and 0.125 Gm. of pciyamlae-niethyUiie resin In 
each gram of powder. 

CARBOHYDRATES 

FRUCTOSE.— Levugen (Mean Johnson).— Lcvulose.— Fructose 
is prepared by the inversion of aqueous solution of sucrose and 
subsequent separation of fructose from glucose. The structural for* 
mula of fructose may be represented as follows: 



Physieal Properfie*.— A 10 per cent solution Is clear and color* 
less. The pH is 3 0 to 3-5. 

Aeiiont and (Jw . — Fructose (lcvulose) like dextrose, adnun- 
istered Intravenously in solution, is useful for parenteral carbo- 
hydrate alimentation when either fluid or calories arc required ^ 
replace or supplement the oral consumption of water or food. 
When infused at comparable rates, it results in lower 
blood sugar and less urinary spillage. Fructose is metabolirrf or 
converted to glycogen in the absence of insulin, but the clinical 
application of this has not been determined fully. 

Fructose can be employed saf * ' 

requirements of patients who • " ' 

though fructose fa not toxic, ex •• 
sion IS contraindicated as with • . ■ ' 

». , T7.. ..... I. .j i... infitcinn as a 

■ . . , . . ■ )lyte3. 

■ • dults, 

• . . d the 

, . , ■ . ■ mt is 

determined on the basis of the size and total blood volume of the 
child In infants this usually ranges from D.l to l.hter and m 
children from 0 2 to 2 liters. If administered in quantities in 
of the amounts indicated, any unutilized portion will be excreted 


in the urine. 

Since fructose decomposes in 


alkaline solution, substances which 
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would raise the pH to values above 70 should be added only if 
the solution is to be administered promptly. Compounds of cal- 
cium and barium form insoluble complexes when the pH exceeds 
7.0 and, therefore, are incompatible. Cloudy solutions should not 
be used. 

Mead Johnson & Coupany 

Solution Levugen 10%: 1 liter bottles A solution containing 0.1 
Cm of fructose in each cubic centimeter 

Solution Levu^en 10% in Saline: 1 liter bottles. A solution con- 
taining 0 1 Gm. of fructose and 9 mg of sodium chloride in each 
cubic centimeter. 

Solution Lavugan 10% with Elactrolytar: t liter bottles. A solution 
containing 0 1 Gm of fructose, 1 8 mg of sodium chloride, 0 9 mg. 
of dibasic potassium phosphate and 0.4 mg. of potassium chloride 
in each cubic centimeter 

INVERT SUGAR — Travert (Baxter). — An equimolecular mix- 
ture of dextrose and fructose (levulose) obtained by the inversion 
of sugar The structural formulas for dextrose and fructose nay 
be represented as follows. 



Oextroia Fructose 


Phfiieo! Freaartios. — Invert sugar solutions are clear and color- 
less. Tfae solutions have a pH of JS to 6 0 
Aetiens and Utet . — Invert sugar is used in place of dextrose for 
parenteral carbohydrate abmentation. Its caloric value, gram for 
gram, is identical with that of dextrose. When infused at com- 
parable rates, it results m lower leveb of blood sugar and less 
urinary spillage. 


Uons taken as with other forms of parenteral alimentation should 
be observed when administering invert sugar. 

Abbott Laboratories 

Solution Inrort Sugar 5% in Water ^or Satine): Abbo-Liter bot- 
tles. A solution in water or fsotonk sodium chloride containing 
5 Gm. of Invert sugar in each 100 cc 
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Solution Invert Sugar 10% in Wafer {ot Sathe): Abbo-Llter bot- 
tles. A solution in water or isotonic sodium chloride containing 
10 Gm. of invert sugar in each 100 cc. 

Baxter Laboratories, l.vc. 

Solution Travert 5% In Wafer (of Saline): ISO cc. and 1 liter 
boVV\ts \ rn wavn or uoton^c sodium chloride containing 

5 Gm of invert sugar in each 100 cc. 

Solution Travert 10% in Water (of Saline): ISO and 500 cc. and 
1 liter bottles A solution in water or isotonic sodium chloride 
containing 10 Gm of in\ert sugar in each lOO cc. 

U. S traJemark IJt.tt? 


LIPOTROPIC AGENTS 

Five substances possessing lipotropic properties arc known to 
occur m nature, namely choline, betaine, methionine, inositol and 
/3-propiothetin. The last has been found in seaweed, but its pres- 
ence in materials commonly used for food has not been estab- 
lished. Choline is the best knoun and apparently most active lipo- 
trope. It also has been used clinically more widely than the others, 
although comparative studies of lipotropic efficacy arc lacking. The 
naturally occurring "lipotropic” substances abo perform other 
functions In the body that arc not associated svilh their lipo- 
tropic activity Some of them may be used fust for other require- 
ments (for example, methionine for growth) before the labile 
methyl groups become available for lipotropic action. Folic acid 
and vitamin Bj'; (cyanocobalamm) also have some lipotropic 
effect. 

Because the lipotropic effect of lhe«e substances was noted first 
in the liver, they have been employed extensively on this basis in 
the treatment of liver disease as'ocialed with fatty_ infiltration 
In more recent years, they also have been employed in the treat- 
ment of atherosclerosis, arteriosclerosis, heart disease and various 
disorders of lipid metabolism 

While there is definite evidence that these lipotropic substances 
prevent fatty infiltration in the liver of animals receiving a choline- 
free diet and that they cause the disappearance of fat from the 
livers of animals given a hypolipotropic diet, the evidence for their 
clinical usefulness for such purposes at present is equivocal. 

CHOLINE CHLORIDE. — (2-Hydroeyethyl)trimcthyIamraonium 
chloride — The structural formula of choline chloride may be rep- 
resented as follows: 


Cl* 

CM,CM, 


Phvikal Properlles.’-Chohae chloride forms white, 
cryTuk with an aminehke odor. It is very soluble m water, freely 
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soluble in alcohol and practically Insoluble in benzene, chloroform 
and ether. The pH of a 10 per cent solution b about 4 65. 

Aefiont ond Uttt . — QioHne chloride is considered useful as an 
adjunct in the treatment of fatty infiltration and early cirrhosis of 
the liver for those patients who cannot take an adequate diet. 

Deiagt. — 1.5 to 3 Gm. is administered daily by the oral route, 
but precise dosage for this and other choline salts is not established. 

Abbott Ladokatokies 

Solution Choline Chloride: 473 cc and 3.78 liter bottles. An oral 
solution containing 0.135 Gm of dioline chloride in each cubic 
centimeter Preserved with 0.1 per cent benzoic acid and 004 per 
cent methylparaben 

Cncsio PuFO Manutactusinc CoaponATiOK 

Powder Choline Chloride: Bulk; for manufacturing use. 

Tablcfock Laboratorus 

Elliir Choline Chloride: 473 CC. and 3 78 liter bottles. An elhlr 
containing 0 2 Gm of choline chloride in each cubic centimeter 
Preserved with 15 per cent propylene glycol and DOS per cent 
butylparaben. 

CHOLINE OIHYOROGEN CITRATE-N F.— Chotkyrt Dihydresen 
Cltrete (Flint, Eaton) — 2-HydroTyethyltrimethylammonium cit- 
rate.— "(Zholine Dihydrogen Citrate, dried in a vacuum desiccator 
over phosphorus penteaide for 4 hours, yields not less than 98 per 
cent of C 11 H 21 NO 8 on an anhydrous basis.” N F. The structural 
formula of choline dihydrogen dtrate may be represented as 
follows. 


CH, ^ OH ,0 
cKcm, 

PAyiicof Proptrfiti . — Choline dihydrogen dtrate is a white hy- 
groscopic, crystalline, granular substance, with an acid taste It 
melts between lOS and 107.5*. It is freely soluble In water, very 
slightly soluble m alcohol and practically insoluble in benzene, 
chloroform and ether. The pH of a 25 per cent solution is about 
4 25. 

Actions ond Ustt . — ChoIinc dihydrogen citrate shares the actions 
and uses of other choline salts. See the monograph on choline 
chloride. 

Dotage. — 2 to 3 Gm of choline dihydrogen citrate (8 to 12 cc. 
of the 25 per cent syrup) in divided doses Choline always u 
administered orally. 

Abbott Laboratories 

TabUts Choline Dthyd regen Citrate: 0 65 Gm. 
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ClIEMO PURO Manufacturinc Corporaiiov 
Powder ChoVifie Oihydfogen Citrate: li3.4 Cm. bottles. 

FtlNT, EATOS & COMPANV 

Capsules Cliothyn Dihydrogan Cifrafe: 0.5 Gm. 

Syrup ChotKyft Dlftydfogaft Citrate: 47S cc. boUlcs. A flavortd 
syrup containing 0.2S Om. of choline djb>drDgcn citrate in each 
cubic centimeter. 

Physicians’ Drug & SupptY Company 
Tablets Choline Dihydrogen Citrate: 0 65 Gm. 

U. S. VrrAJn.v CoRPOkATtox 
Capsules Choline Pihydrogen Citrate: 0.5 Gm. 

Waikcr Laboratories, Inc. 

Capsules Choline Dihydrogen Citrate: 0.25 Gm. 

Tablets Choline Dihydrogen Citrate: 0.5 Cm. 

CHOLINE GLUCONATE. ~ 2.(Hydroxyethyl). trimcthylammo* 
nium T'gluconatc.— The structural formula of choline gluconate 
may be represented sa follows: 

o H M H H 

HO-CHiCHj-N-O-C—^— C — f ^ — CH,OH 
C'h,''cm, om H oh oh 

P/iyilcaf Properties.— Cboliae gluconate is a straw colored, highly 
viscous mass possessing an aminehke cUor and a bitter taste It is 
soluble in svatcr, sparingly soluble in alcohol, very slightly soluble 
in ether and practically inso/uWe in benrene and chlotofonn. The 
pH of a 50 per cent solution is between 5 0 and 6 0 
Actions and Uses. — Choline gluconate has the same actions and 
uses as other salts of choline Sec the monograph on cbohne 
chloride. 

Dojogc.— Adults- orally, 12 to l5 Gm daily in three ;h'vided 
doses. 2 46 Gm of choline gluconate is required to provide the 
equivalent of I Gro. of choline base. 

Cbeho Puro Manupaciurisc Corporation 
Soluflon Choline Gluconate: Bulk; for manufacturing use A 
solution containing OSS to 0.62 Gm. of choline gluconate in each 
cubic centimeter. 


PARENTERAL FLUIDS 

lACTATED POTASSIC SALINE. — LACTATED POTASSfC 
■ *. . row’s Solution — “Lactated 

ilution of potassium chloride, 
• 1 water for in/ection. It con- 
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tains, in each 100 ml , not less than 240 mg and not more than 
280 mg. of potassium chlonde (KCI), not less than 380 mg and 
not more than 420 mg. of sodium chloride (NaCl), and not less 
than SSO mg and not more than 630 mg. of sodium lactate 
(CaHsNaOa). It contains no bacteriostatic agents" UJSJ*. 

fhftical Properfiti — Lactated potassic saline in solution is a 
clear, colorless liquid with a pll between 6 5 and 6 7. 

Actions end Uses.— Lactated potassic saline solution is used 
parenterally in the treatment of dehydration and acidosis asso- 
ciated with potassium deficiency fparticularly that resulting from 
severe diarrhea) The solution should be employed only when the 
kidneys are functioning and after initial treatment of shock to 
ensure adequate circulation Because of its potassium content and 
the necessity for caution in administration, lactated potassic saline 
solution ^ould not be employed promiscuously for restoration of 
fluids and electrolytes ordinarily replenished with other types of 
parenteral solutions Cardiac changes from potassium overdosage 
may be the only signs of toricity. Blood potas'ium determinations 
and electrocardiographic examinations should be made frequently 
as precautions against these toxic effects Tbe blood potassium 
should be maintained below 20 mg. per 3D0 cc. 

Oaioge— Lactated potassic saline solution u administered by 
hypodermoclysis when possible, by venoclysis only when neces- 
sary The total daily dose seldom should exceed 80 cc of the 
solution (0.216 Cm of potassium chloride) per kilogram of body 
weight. The rate of administration should be such as to spread the 
total daily dose over a period of 8 to 12 hours, and administration 


patients, or with other parenteral fluids in milder cases, is essential. 

For accidental potassium poisoning, 10 per cent of calcium glu- 
conate sufficient to counteract tbe inhibitory cardiac effect of 
potassium should be adminbtered slowly by intravenous injection 

Dorr Baxtcr, Ikc. 

Solution Potoisic Saliii* (Dorro^): ISO and 500 cc Vacoliter 
bottles. A solution contaimng 0 27 Gm, of potassium chloride, 
OJ Gm of Sodium chloride and 06 Gm. of sodium lactate m 
each 100 cc. 
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Brgoi /’reporo/Ze/ii.—Ergot, the dried sclerotium of Clavtceps 
purpurta developed on rye, contains a number of specific alkaloids 
to which it owes its therapeutic effects, in addit!oHt a great variety 
of chemical substances have been isolated from the crude drug. 
These include carbohydrates, lipoids, dyes, amino acids and a num- 
ber of biogenous amines Among the members of the last group are 
histamine, lyramine and acelyfchotine, substances that are pharma- 
cologically active but play a negligible role in the therapeutic eficct 
of the drug. 

The alkaloids thus far isolated consist of several pairs of optical 
isomers, one member of each pair being pharmacologically potent 
and the other member almost inert The members of each pair may 
be interconverted by chemical procedures, and it has been sug- 
gested (hat the inert alkalatds may be formed to some extent fnnJ 
the active ones in the process of extraction. 

The isomeric pairs of alkaloids may be listed as follows: 


Poient 

1 . Ercotoame 

3. ErgoUmine 
3. Ergosine 
1. Ergoerisnne 
j. Ergonovinc 


Eetatively fnsenve 
Ercptinine 
'k Erfotinin« 
ErgotamitiiiM 
£rx«*inwe 
Ef*«n*unift< 
Ertomttrinine 


Fornuta 

CssHj^Otlfs 


CjjIfjsOsKs 

CjoHsrOsNj 

CgsHisOsNs 

CisHnO-Ns 


Various molecular complexes consisting of a potent and an inert 
alkaloid also have been isolated. These may show a pharmacologic 
activity different from (he average of the activities of their com- 
ponents In this group may be mentioned sensibamine (ergotarmne 
plus ergolaminine) and ergocJivine (ergosine plus ergosinine). 

Common to all of the above alkaloids is a hydrolysis product, 
lysergic acid (CieHigOaNj}, which contains an indole group 
Isomerism in the lysergic acid part of the molecule is believed to 
account for differences between members of the same pair. The 
various pairs of alkaloids differ in the other producls of hydrolysis, 
which are unique in the field of alkaloidal chemistry in that 
of them are amino adds. These groups undoubtedly determine toe 
variations in pharmacologic action shown by the active alkaloids m 
different pairs, e g , ergotoxine and ergoaovine. 

Phamaeology. — Ergotoxine, ergotamme, ergosine and, presum- 
ably, ergocrist/ne show essentially the same type of pharmacologic 
action although certain individual i«inatuins have been observed. 

They cause a moderate and prolonged increase m lone ana 
rhythmic contractions of the uterus by direct stimulation of 
muscle. The blood pressure is increased in the same way, oy 
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gastro-intestinal juices. They are effective, however, when applied 
to basal mucous membranes, of by injection subcutaneously or 
intramuscularly Intravenous injections are hazardous and should 
not be undertaken cscept with estremeiy dilute solutions and 
under constant and intelligent observation 
The OTytocic properties of postenor pituitary have led to its 
u«c for the prevention and the treatment of postpartum and post- 
abortal uterine atony It is most effective in the latter case It has 
been used in the induction of labor and in ca<es of uterine inertia 
during labor. It should never be used under these circumstances 
except in properly selected cases by capable personnel. 

Systemic effects to postenor pituitary are not uncommon. 
"Obstetrical shoch” may follow within a few seconds after intra- 
venous injections and 30 to 60 minutes after subcutaneous inj’ec- 
tions The patient complains of anxiety, dyspnea, occasionally pre- 
cordial pain or she may be symptomlcss Circulatory collapse or 
shock develops The skin may assume a dusky purple or bnght red 
color. Edema may develop The patient may succumb. TAese 
reactions are considered to be allergic in nature 
t/iej.-~Oxytocics are used widely in the management of the 
third stage of labor to facilitate the delivery of the placenta, to 
decrease blood loss and to minimize the likelihood of puerperal 
complications The foflowing drug technics are fn wide use: 

Ergonovine (Of mg ) is administered intravenously as the an- 
terior shoulder of the baby stems under the pubic arch The baby 
is delivered slowly to allow the drug to exhibit its action The 
separated placenta can be expressed almost immediately following 
the birth of the baby 

Oxytoan (10 units) is administered intramuscularly following 
the birth of the baby, followed by ergonovine (0 2 mg.) intra* 
mu«cularly immcdiatcl> after the delivery of the placenta 
Then no other oxytocic drug is administered until the placenta 
has been delivered Ergono'ine (02 mg) is administered intra- 
muscularly or intravenously Postenor pituitary extract (1 cc) or 
oxytocin (10 units) is administered intramuscularly Ergonownc 
(0 2 to 0 4 mg) is administered orally and repeated two or three 
times a day for the first 3 days 

POST**lO» 

E«C0N0vmt EKcoTAmwg Pituitaky — 


Time for Effect 
Oral 

Intramuscular 
Inlraxenous 
Duration of Effect 
Averaee Dose 
Mode of Action 


Type of Contraction 


6-15 mm 
S.7min 
is 60 sec 
S-8 hrs 
0 2 mg 
Direct on 
muscles and 
sympatbciic 
nerves 
Tonic 
Clonic 
Wright 
Pare 


Ineffective 
15 45 min 
5-4S min 
gShrs. 

0 5 mg 
Muscle 


Weight 
More common 


15-60 sec. 
10 eCiniin 
MOI U. 


Ergotamine tartrate is at use in mtstaine headaches. It is not 
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alivays a prophylactic, and repealed administration will not always 
prevent attacks of migraine. Caution is advisable in its use because 
of the toxicity of overdosage or continued use 

Ergotamine is a very ineffective oxytocic drug even though it 
may induce uterine contractions and tone similar to ergonovine. 
It has little place in modern obstetric practice. Orally, trgotamine 
in contrast with ergonovine is absorbed so irregularly as to be 
unreliable for oxytocic effect by this route 

Ergotamine is contraindicat^ in penpheral vascular disease, 
severe arteriosclerosis and any other condition in which vaso- 
constriction would be harmful Side effects are especially common 
after oral administratinn They include nausea, vomiting, abdom- 
inal cramps, headache, weakness of the legs and muscle pains of 
the extremities Allergic phenomena occur but are rare. 

ERGONOVINE MALEATE-U.S.P— Erqetraf* Mal«et« (LiLts).— 
Ergometrine Maleate —"Ergonovine Maleate, dried over sulfuric 
acid for 4 hours, contains not less than 9B per cent of CiaHsaNsOj - 
C4H1O4 ” V.S-P The structural formula of ergonovine maleate 
may be represented as follows 



CM, 


Phr*i<ol Prop«rh'«f.— Ergonovine maleate occurs as a white, or 
faintly yellow, odorless, microcryslallme powder It Is affected by 
light One gram dissolved in about 36 cc of water, and in about 
120 cc of alcohol It is insoluble in ether and in chloroform 

Aefiont end Utet . — Ergonovine maleate is a salt of one of the 
ergot alkaloids possessing oxytocic activity It 1$ effective on the 
uterus m smaller amounts than other potent ergot alkaloids Dur- 
ing the puerperium (he uterus is especially sensitive to this alkaloid, 
and, therefore, it b useful for the prevention and treatment of 
postpartum hemorrhage The use of ergonovine maleate in uterine 
infection is subject to question and, because of its high oxytocic 
potency, it is also not recommended for routine use prior to de- 
livery of the placenta 

Dotage. — Ergonovine maleate may be administered oralli. intra- 
muscularly or intravenously Intravenous injection is preferred in 
emergencies because of the rapidity of its action In the placental 
stage of labor, 0 2 mg is iniceted intramuscularly or intravenousl) 
after the placenta has been delivered If it 1$ necessary to repeat 
the drug because 0/ conttnved bleeding, a dose 0/ 02 mg should 
be given intravenously 

In the postpartum period, ergonovine maleate is administered 
orally in doses of 02 to 04 rog The dose is repeated two to three 
limes dally as required to pr^uce firm utenne contraction until 
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the danger of postpartum hemorrhage is past, usually after the 
first 3 days In cases of delayed postpartum hemorrhage, a dose 
of 0.2 mg. should be given intravenously, followed by oral admin* 
istration as outlined. For parenteral injection, 02 to 04 mg is 
recommended as a single dose, re(Mated as necessary until admin- 
Ltration by the oral route becomes feasible. 

In migraine, doses of 02 to 0 4 mg., usually administered orally, 
may be given every hour until headache is relieved or a total of 
2 mg. has been given 

As with other potent ergot alkaloids, prolonged therapy should 
be avoided; in hypersensitive tndividuab, care should be taken to 
prevent the development of ergotism 

Eli Lilly & Company 

Solution Er^oirate Maleal*: 1 cc. ampuls A solution containing 
0 2 mg. of ergonovine mateate In each cubic centimeter. 

Tablafi Erqolrata Malaata: 02 mg. 

U S. patents 3,IS6.242 and 2,220,801. U. S. trademark 

METHYLERSONOVINE TARTRATE.— Mathergin* Tarfrafa (San- 
DOz) — N-f«-(HydroiytnethyI)propyl}.d.Iysergamide tartrate con- 
taining two molecules of methanol of cryslalliration-— d'Lysergic 
acid'd,/-hydrotybutylamtde-2 tartrate containing two molecules of 
methanol of crystallization — The structural formula of methyl- 
crgonovinc tartrate may be represented as follows: 



fAjrs/eo/ Proptrflti. — Metbyle^onovine tartrate is a white to 
pinkish tan, odorless, bitter, microcrystalline powdef It is veiy 
soluble in water, freely soluble m alcohol and very slightly soIuWe 
in chloroform and in ether Methylergonovine tartrate must be 
protected from light and heat. The pH of a 0 02 per cent solution 
IS S 0 to 5 8. 

Acflonj and Utes . — Methylergonovine tartrate, a partially syn- 
thesized derivative of lysergic aad, closely related to ergonovine, 
is similar in action to the parent compound and other oxytocic 
alkaloids of ergot. See the general statement on oxytocics and the 
monograph on ergonovine maleate 

Methylergonovine tartrate induces uterine contractions in the 
immediate period following placenta! expulsion and in tM puerpe- 
rium by either parenteral or oral administration {within 30 to 
60 seconds after intravenous injection, 2 to 5 minutes after intra- 
muscular injection and 3 to S minutes after oral administration). 
Clinical observations indicate that the intensity and duration oi 
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Its oxytocic effect is somewhat greater than that of ergonovine 
maleate but less protonged than Utat of eigotamine tartrate. 

Methylergonovine tartrate is indicated for administration at the 
end of the third stage a( labor or cesarean section to prevent or 
combat postpartum uterine atony and hemorrhage It appears to 
have Jess tendency to produce pressor effects than does ergonovine 
and, therefore, may be suitable for use in the presence of pre- 
eclampsia or eclampsia. The drug also may be used to treat sub- 
involution and to combat secondary puerperal hemorrhage in 
con/unction uith the removal of intrautenne clots Its use in the 
presence of uterine infection is open to question 
Mefhyietgonovjne tartrate »s contraindicated during pregnancy 
and should not be employed pnoi to delivery of the placenta 
unless the patient is under full obstetric supervision; then it may be 
given in the second stage of labor following dehveij' of the anterior 
shoulder Laboratory experience, as well as clinical data on hand 
at the present, does not show thu compound to have any toxic 
effects that are ordinarily encountered In connection with the use 
of the ergot alkaloids Nonetheless the possibility of an unetpected 
toxic reaction should be borne ut mind and physicians should be 
on the outlook for any untoward effects 
Ooioge.— Methylergonovine tartrate is administered orally, intra- 
muscularly or intravenously Injection should be used immediately 
following delivery of the anterior shoulder or the placenta A single 
dose of 02 mg. is injected intramuscularly or intravenously at the 
end of labor It atony and hemorrhage persist posipartum, further 
Snieelions of the same dose may be given at intervals of I to 4 
hours A dose of 0 2 me may be given orally three or four times 
dally in treating subinvolurion or during postpartum convalescence 
in place of the parenteral route 

Sxnooi PuARMacztmcats, Dinsoy or Sando* CHCsticAt Woass, 

IKC 

Solutlen Mathergln* Tartrate: 1 cc ampuls. A solution contain- 
ing 0 2 mg of methylergonovine Urtrate in each cubic centimeter. 

Tebieti Matharqina Tarfrat*. 02 mg. 

U. S pstent 2,2b5,20P V. S irutematk 400.S?j, 
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Pharmaceutic and Therapeutic 
Aids 


This chapter comprises pharmaceutic preparations and substances 
that do not contain or constitute specific therapeutic agents but 
are useful as aids in the formulation of topical medication or in 
the management and treatment of patients. It includes vehicles, 
such as ointment bases, suitable for compounding topical prepara- 
tions of druRs and miscellaneous articles such as substitute sweeten- 
inR apents and external duslinR powders 

CYCLAMAT6 CALCIUM.*— Suearyl Calcium (AiiBorr).— Calcium 
cyclohexyUuUamatc dihydraie—Thc structural formula for c> da- 
mate calcium may be represented as follows; 

O -NhSOjC*0,Shn- o * ?MjO 

P/iyt'ical ^/oper/(>t.— Cyclamale calcium is a white, co’tl^Jh'nc, 
practicall) odorless powder with a very sweet taste. It is freely 
soluble in water and practically insoluble in alcohol, benzene, 
chloroform and ether The pH of a 10 per tent solution is between 
5.5 and 7 5. 

Acflons and Uiti — Cyclaroale caldum is a synthetic sweeteninu 
agent for use in the diet of diabetics and other patients who must 
restrict their intake of carboh>dralcs ft may be used by patients 
on low sodium diets Cjclamate calcium is essentially nontojic, 
but an excessive intake may produce a laxative effect. This should 
be controlled by regulation of the amount used in the diet 

Doiage. — C>clamate caldum is used in the form of a 15 per cent 
solution for the preparation of foods or to sweeten beverages 
I 25 cc (one-fourth (easpoonful) of a 15 per cent solution i^ 
equivalent in sweetening power to about 2 teaspoonfuls of sugar 
(sucrose) A bitter taste becomes noticeable when the quantity m 
foods approaches 0 5 per cent. 

ABBorr Laboratories 

Solution Suearyl Caletum: 1I8J CC bottles. A solution contain- 
ing 0 15 Gm of cyclamaCe calcium in each cubic centimeter Pre- 
served with 01 per cent benzoic acid and 005 per cent methji- 
para ben 

U. S. patent 2,375,125. V. S. tradeinark 
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powder suitable for lubrication of the hands in donning rubber 
gloves and for other uses to which talcum pou’der ordinarily is 
applied in general hospital routines. As a substitute for ordinary 
powdered laic, it has the advantage of biologic absorbability. It is 
nonirritating and nontoxic. Therefore, its use avoids the hazards 
of talcum powder. 

Absorbable dusting powder should be sterilized by autoclaving. 
Slight clumping which occurs after repeated autoclaving may be 
brohen up readily with moderate pressure. Dry wail heat steriiira- 
tion is not recommended for bacteriologic reasons and should be 
avoided also because of the possible flammabllit) of the powder. 
However, even in contact with red hot cautery, the powder will 
flash only to about the same degree as cotton, so that Hammabibty 
is not a hazard to its use in surgery. 

Dosage , — An amount just sufficient to lubricate the sUn or article 
for which a dusting powder is indicated should be applied in the 
same manner as ordinary talc 

EtHICON SlTTURE LABORATORIES 

Powdar 6Ie-Sorb: 1.5 Cm. packets and 2J7 Kg. cans. 

U. S trademark SJS.JJA 


AflSORBABte OEUT/N (Upjohk).— A sterile, 

nonantigenic, absorbable, water-insoluble, gelatin him. Absorbable 
gelatin him is obtained by drying on plates at constant tempera* 
ture and humidity a specially prepared geIaiin*formaIdehyde solu* 
tion. Subsequently it is sterilized by dry heat at 146 to 249* for 
12 hours 

Physical PrapeWiet.— 'Absorbable gelatin film is a light yellow, 
transparent, brittle sheet 0 076 to 0 228 mm thick, with a very 
slight, bouillonlike odor and taste It js practically insoJublc in 
acetic acid and water. It assumes a rubbery consistency after being 
in water for a few minutes 

Actions and Uses . — Absorbable ^lalin film is usedjis an ald^m 
the surgical closun • . - - i u..—, ♦ 

dura mater and 
action In the dry 


and stiffness of 

moistened, it assumes a rubbery consistency and can be nttco to 
rounded^ irregular surfaces Its rate of absorption after implanta- 
tion ranges from 1 to 6 months, depending upon the s^e ol ine 
film employed and the tissue in which it is implanted Dural im- 
plants are absorbed Jess rapidly than muscle implants When it is 
employed as a dural suf»tiiutc, at least TO days are required mr 
absorption This allows suffiaent time for healing of the araennwa 

layer and formation of n ' ' ' 

It also helps to prevent • ^ ^ 

regenerating dura and .. 

nonantigenic and does r , 

or other undesirable sequelae . 

Dosage . — Absorbable gelatin film, which is approximately oo 
mm. thick, is applied in the form of sheets Pnor to use, the in 
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Is soaked In botonic sodium <^1otide solution and then cut to 
the desired shape For coveiuig dufal defects. It is applied to the 
surface of the brain ; the edges are tucked beneath the dura, and 
the wound is closed in the ustia) manner The moist film may be 
sutured loosely to the dura, but thb must be done carefully to 
avoid tearing the material For covering pleural defects, a similar 
technic is followed, except that it fa preferable to anchor the film 
in place by rtjeans of small interrupted stlk sutures 
Absorbable gelatin film may be stored indefinitely To avoid 
contamination, sterile packages should not be opened until the 
contents are ready to be applied When necessary, the film can be 
icslenlized at 140* for 4 hours 

Tnt IJpjojm CoMPANV 

Selfitm- Boa of sh absorbable gelattn films in Individual sterile 
envelopes, single films art approrimalely 100 mm by 125 mm 
by 016 mm, 

U. S trademark S&t,S32 

VIBES ATE.— AeropUsl (AtaotusT) ~A mlature containing 55 
per cent poivinate and 3 I per cent malrosinol in s mixture of 
organic solvents and a propellant. 

Aefi'oftt end t/tes.— Vibesate is a modified polyvinyl plastic that 
forms a rapfrfiy drying, transparent, pliable and cceJurive film 
when applied topically as a liquid spray containing a suitable vola- 
tile solvent and gaseous propellant Thb film is useful as a surgi- 
cal dressing, somewhat resembling iba! of flexible collodion 
Vibesate film is Sfimipermeible to water vapor, permitting the 
escape of moisture when applied to the skin It retards the escape 
of fluids and electrolytes from injured areas, but it does not pre- 
vent such loss from the tissues The transparency of the plastic 
film permits detection of evidence of infection in superficial 
wounds, and It can be peeled off readily when drainage and local 
anti-infective therapy become necessary 
Vibesate fa useful as an occlusive surgical dreising for burns 
as well as for operative wounds and other surface lesions, par- 
ticulatly when the use of game or other fabricaied dressings is 
undesirable or inconvenient bike other local applications for 
bums, the film may relieve pam because of the erdusson of air 
Jt « better adapted for dressing bums that are to be treated by the 
exposure method than for those treated by the older compression 
gauze technic The plastic film also may replace gauze or other 
fabrics as a definius’e surreal dressing for various dosed operative 
InasiORs that do not require protective padding or the prolonged 
use of drains In the open z^uctioa of fractures it permits the 
application of skintight plaster casts The film also is suitable for 
covering certain skin eruptions, including macerated excoriations, 
decubitus and traumatic ulcers and abrasions. The film usually 
remains intact for the period of aorma) healing unless the area 
involved fa subject to considerable motion or stress; removal and 
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rcapplication may ba required to maintain occlusion or to permit 
proper care of contaminated wounds There is, of course, especial 
danger if anaerobic organisms proliferate. 

Vibesate is considered to be a rtlatively inert plastic and has 
not been reported to cause toxic, sensitivity or allergic reactions, 
or to interfere with healing. The volatile ethyl acetate-acetone 
solvent employed as a vehide has not produced slsnificant irrita- 
tion, but transitory smarting or stin^ng occurs during application 
to sensitive surfaces For this reason contact with the eyes or other 
delicate mucous membranes should be avoided. The gaseous pro- 
pellant employed, a fluoro-chloro hydrocarbon, ordinarily does 
not come in close contact with the tissues; however, the volatile 
solvent and propellant are hazardous from the standpoint of acci- 
dental inhalation and flammability Care should be taken during 
application to avoid inhalation of the vapors or their use near 
an open flame The container sboa)d not be punctured close to 
an open flame or thrown into a fire 

Oowge.-— Vibesate is applied topically by spraying the area of 
the wound or lesion to be dressed. The affected area first should 
be cleansed thoroughly and allowed to dry The spray usually 
should bs applied back and forth, parallel to the Injured surface 
at a distance of not less than 15 cm <6 in ), preferably at about 
50 cm The spraying should include a suitable border of normal 
skin to afford proper anchorage The film is allowed to dry for 
at least 50 seconds after each application and the spray repeated 
two or three times as may be required to obtain a tough, fie.TibIe 
film svlth a final thickness of 005 to DOS mm. To ensure ease of 
removal the film thickness should not be less than the minimum. 
The film may be applied directly over sutured wounds, and it may 
be peeled off when thoroughly dry and reapplied whenever 
indicated. 

Aeroflast CosPOMTiorr 

Aeroplesi Spray: J?0 Cm pressure cans. A spray containing 9.3 
per cent polvinate and 5 1 per cent malrosinol in a mixture of 
organic solvents and a propellant. 

U. S. trademark SSZ,5J3. 


OINTMENT BASES 

Ointment bases should be nontoxic, have a low index of sensi- 
tivity, a pH of 5 5 to 70 and should be of uniform consistency 
and stable with respect to the medicaments that may be 
porated The compatibility of medicaments that are to be added 
should be determined. Formulas that are merely slight modifica- 
tions of USJ’ or NJ". preparations should be labeled to bear the 
official name, that is, “Modified - ■ — USJ’. [or N-F-l" 

The following terminology and classification for ointment bases 
have been adopted by an Advisory Committee on Dermatologic 
Vehicles. 
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I. Oleaginous Ointment Base (Bases consisting of hydrophobic 
hydrocarbon or nonhydrocarbon oils and greases ) 

1. Anhydrous Examples lard 

2. Will not take up water petrolatum 

3 Insoluble in water vegetable 

4. Not washable* 

n. Absorbent Ointment Base (Bases consisting of oleaginous 
materials mired with emulsifying agents but no water > 

1. Anhydrous Eiamples' anhydrous lanolin 

2. \Wl take up water hjdrophilic 

3 Insoluble in water petrolatura-U5P. 

4. tlsually are not washable* 

III. Emulsion Ointment Base 

A Emulsion Ointment Base W/O (Emulsions of water in oils.) 

1. Hydrous Examples cold cream 

2. Will Uke up water hydrous lanolin 

3 Insoluble in water 

4. Not washable* 

5. Water-in-oil emulsions 

B. Emulsion Ointment Base O/W (Emulsions of oils in water ) 
1 Hydrous Examples hydrophilic 

2 . Will take up water ointment*U SJ. 

3. Insoluble in water "vanishms creams" 

4. Washable* 

5. Oil-iR-water emulsions 

IV Water*Soluble Ointment Base 

J Anhydrous Example, polyethylene glj cols 

2. Will take up water 
J. Soluble in nater 
4. Washable* 

5 Gceaseless 

FOLYETHnENE GLYCOL 300-N F.— (CaRproe i Carbon) — 
“Polyethylene Glycol 300 is a condensation polymer of ethylene 
oxide and svater, represented by the formula HOCHafCHa- 
OCHal^CHaOH whcie « vanes from S to S 75 It has a molecular 
weight of not less than 285 and not more than 315 ” 

POLYETHYLENE GLYCOL 400.U.S P.~C«fbow«» 400 (Cabbioe 
& Casbon) — "Polyethylene Glycol 400 is a condensation polymer 
of ethylene oxide and water, represented by the formula HCOCHa* 
CHaJiiOHi in which n vanes from 8 to 10" USJ*. 

U. S tredeinark JS0.4S0 

POLYETHYLENE GLYCOL »000.— C.fbow.i 1000 (Osbice S: 
Casbd'j) — A polyethylene glycol having the general formula 
HOCHjfCHiOCHjl^CHjOH sixth an average molecular weight 
of about t.OOO. The material is a waxy, xvhite, scmisolid that 
' Water wasliahilitr is bard to define One fgrmula tor an absorbciu 
ointment base >s relatively wasliablc. but leaves an O'lr residue on the 
slim This does not apf<ar lo be true of either emulsion ointment base 
O/W or watrr.solubie ointment base. 
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neUs between J7 and 40*. It is soluble to the extent of 70 per 
cent by weight in water at 20* and is useful in the compounding 
of water-soluble bases and pharmaceuticals for topical application. 

V. S. trademark 3SO,4SO. 

POLYETHYLENE GLYCOL 1500.— Carbowax 1500 (Carbos & 

C • ‘ v,” ' • '«• ^ • .1 ^ ... •-.*g 

. • . , ■ • ?m- 

• • ■ ■. ter. 

■ • . ■ ■ • I fa 

low-melting petrolatum. It is insoluble it) petroleum ether but com- 
pletely soluble in water. It melts between 38 and 41®, and the 
pH of a 5 per cent aqueous solution is about 5.5. 

U. S trademark 380,450 

POLYETHYLENE GLYCOL I540.N.F.— Carbowsx 1540 (Carbide & 
CARBoet). — “Polyethylene Glycol 1540 is a condensation polymer 
of ethylene oxide and water represented by the formula HOCHa- 
(CHaOCHal-CHaOH where « varies from 28 to 36. It has a 
molecular weight of not less than 1300 and not more than 1600.” 

NJ^. 

U. S. trademark 380,450. 

POLYETHYLENE GLYCOL 4000.U.S.P.-C«rbewa* 4000 (Carb®8 
& Carbox).— “P olyethylene Glycol 4000 is a condensation polymei 
of ethylene ot/de and water represented by the forrovh 
HfOCHjCHal.OH in which « varies from 70 to 55.” VSJ'. it 
melts between 53 and 56*. 

U. S. trademark 380,450. 
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Radioactive isotopes 

Although at present only one ladioacttve isotope has been 
evaluated by the Council lor mchisioti in Seto and KonD^dal 
Remtdits, the increasing succcsslul use of these drugs diagnostically 
and therapeutically seems to warrant a Mparate classihcation in 
antiapation of additional acceptances of similar agents 

SODIUM RAOlOdODiOe (l‘«M—SODIUM RADIO-IODIDE 
<ri3i) SODUTION-U S P —Radioactive Iodine Solution— XaIJSi 
-•"Sodium Radto-iodtde (P^i) Solution u a solution containing 
iodine-Ul suitable for either oral or intravenous administration 
iodine-t3I » a radioactive botope of iodine processed in the ionn 
of sodium iodide from the products of uranium fission in such 
manner that it is essenculiy "earner-free" and contains only minute 
amounts of naturally cccumng lodme-tZl Sodium Rsdio-iodide 
(P‘3) Solution contains a suitable bacteriostatic agent 

"Sodium Radio-iodide (n‘>) contains not less than 95 per cent 
and not more than lOS per cent of the labeled amount of as 
iodide expressed in microcuries or millicurin, at the time indicated 
in the labeling lodine-Ut activity as iodate does not exceed 5 per 
cent oi the iodide activity. Other chctmcal forms of radioactivity 
are absent 

"CnuliOff — Dosage colculouonj must lake into account radio- 
active decay. The halt^iile n/ lodine-tJl u SO days. To prevent 
the 7^33 from being adsorbed, all containers used to handle Sodium 
Radto-iodtde SoIkIior shotdd be previously rinsed with a 

solution containing approximately OfO per cent of sodium hydrox- 
ide, 0J}4 per cent of sodium bifidpte, and 0.2! per cent of sodium 
iodide followed by r/««nf with pttrt^d toaler unlii the last rinsing 
ts neutral to litmus" IfSJP. 

Aeiiorif and t/jer.— Sodium radio-iodide (I3“) is used in the 
form of solutions freshly prepared from the radioactive Isotope, 
It IS useful in solutions of appropriate concentration for 
diagnostic studies in patients with suspected thyroid disease, for 
treatment of selected cases of thyrotoxicosis and, in conjunction 
with other agents and methods, for the palliative treatment of 
carcinoma of the thyroid gland suid metastatic lesions arising from 
it U u used also to detect distant metastatic growths of thyroid 
carcinoma and to determine whether intact tissue or a tumor mass 
is of thyroidal ongSn It may be used to Induce hypothyroidism In 
euthyroid patients with angiaa pectoris W aid in the management 
of that condition 

The accumulation of radto<wi&e in the thyroid gland probably 
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rcRecls, to a Iar{;e extent, the formation of diIodotyri»ine and 
thyroxine and the storage of these compounds in the thyroid fol* 
Iicle. At first, Iodine may be present In the inorganic form (N'al), 
but in a short time it becomes protein>bound, apparently linked 
with the tyrosine radical, in the gland Patients who have little or 
no functioning thyroid tissue, particularly with the chnica! syn- 
drome of myxedema, usually excrete consideraMy more of the 
diagnostic dose in the urine during the first 24 to 72 hours than 
do normal subjects. The uptake of radio-iodine may be depressed 
by prior intake of stable iodine in any form or by the use of 
thyroid substance or of antithyroid drugs. Among the many iodine- 
containing preparations and compounds that may contain dis- 
sociable iodine are the follois’ing.- 

1. External iodine preparations' 

a. Ointments and solutions of iodine or iodides 
b Tinctures of iodine or iodides 
c. Iodoform gauie 

2. Internal iodine preparations. 

a. Strong iodine solution (compound iodine solution, Lugol's 
solution) 

b potassium iodide and potassium iodide solution 

3. Asthma, cough and x'itamin preparations containing Iodine 
compounds. 

4. X-ray contrast media- 

r'.nn. »J., —.4 . , .1. 

b. I • ...... e, 

mate 

c. Myelographic media, both of the oily and aqueous typ<= 
containing Iodine 

d. Cavity and sinus visualiration media, such as sodium 
iodide and chlorioducd and iodized oils 

5. Antiparasitic drugs 

a. Iodochlorh>droxyquin 
b D]iodoh>droxyquin 

6. Thyroid extract, thyroxine. 

7. lodinated antithyroid drugs, such as iothiouracil sodium 

Other antithyroid drugs, particularly thoxe of the thiourea series 

and methi'mazo/e, afso influence the uptake of radio-iodine by 

,, . I . o-w. . .... . Kv fnilnr- 


presence of pregnancy. . 

' - ■ ■ ■*---?e range. None are m be 

ic tests (1 to 100 micro- 
.•d in the treatment m 
re may be a mild febrile 
leukocytes that returns 
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side effect. 

Deioge^Sodiam ratjiO'todide is administered orally or intra* 
venously in at^utous solutions oi appropriate concentration. It 
should be emphasired that there is always a difference betneen the 


be as much as 100 microcunes or more 
Tbe therapeutic dose to be admioistered usually h calculated 
after a dia;?nostic teit to determine the per cent absorbed by the 
gland In a specified time, eg, 24 hours. For (he treatment of 
thyrotoxicosis, a single or fractional dose procedure may be used. 
With an estimated uptake of about 70 per cent, the single dose 
admiRutered usually is tOS to 180 microcuries per estimated gram 
of thyroid tissue, so as to provide a retained dose of about 7S to 
]25 microcuries per gram. Accurate estimate of the amount of 
thyroid tissue may be dihIcuK and should be comldered carefully 
to avoid error in the calculation of dosage In the maiority of 
patients, the single dose should not exceed 8 millicunes. Any 
further dosage usually b not considered before 6 months has 
elapsed. If the fractionai method oi dosage is used, the initial 
dose is considerably less and the usual interval between doses b 
about fi weeks to 2 months 


may be given after an interval of not less than 60 days when 
additional antithyroid therapy is required 
Since the treatment of thyroid carcinoma and metastases is 
unique ftTr each case, no mformatioD on the dosage for these 
conditions is included 

The decay fa radioactivity of solutions, based on the half-life 
of the radioisotope, makes it necessary to correct the labeled 


of various concentrations 



54S RADIOACTIVE ISOTOPES 


AoBOTT LABORATORrrS * 

Dlagnetflc Solution Sodium Rodio-lodida (I’^M* visis. 

A solution containing 25 microcurics of scaium radio-icdide in 
each cubic centimeter. 

Therapeutic Solution Sodium Radio-Iodide (1*^*): 10, 20 and 
50 cc vials. Solutions containing 5 to 15 mtllicuries, IS to 40 sulli* 
curies and 40 to 100 millicuries, respectively. 
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Sclerosing Agents 

Solutions of ethyl alcohol, dextrose, invert sugar, iodides, Iron 
salts, mercuric chlonde, phenol, quinine and urea hydrochloride, 
salicylates, sodium chloride, sodium citrate, sodium morrhuale and 
others have been employed as scterosins agents, mainly for (he 
obliteration of vancose veins. Some of the compounds employed 
for this purpose are combined uith local anesthetic agents or 
themselves possess anesthetic properties. Solutions of dextrose or 
invert sugar and fatty acid preparations such as sodium morrhuate 


hemorrhoids. Sclerosing therapy of vancose veins is contramdicaied 
in the presence of incompctency of the collateral deep veins of (he 
lower extremities and before ligation of the greater saphenous vein 
in the presence of incompetcncy of (be valves of (hat vein Othei 
contraindications include active or recent phlebitis, systemic dis- 
eases such as active tuberculosis and hyiierthyroidum, acute fn- 
fectioRS {including the coemnon cold), prolonged recumbency, 

• * * • occasional case 

legs, and recurs 

■ of a sclerosing 


SODiUM PSYIUATE.— SODIUM PSYLtlATE INJECTION- 
NF — SytA«foi (Searle) — ’‘S odium Psyl^le Injection is a sterile 


'1 heir pH is t>etv.Mn 8 7 and 9 Z. 

Aefi9M oAd iliei. — Sodium psyfliate is used in the form of a 
S per cent solution as a sderosing agent for the obliteration of 
vancose veins of the lower extremities and of selected internal 
hemorrhoids that are not prolapsed or thrombosed It is not 
recommended for other t>pes of hemorrhoids. 
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Its sclerosing action is approximately equivalent to that of other 
fatty acid salts and it is subject to about the same frequency of 
allergic reaction to repeated use. 

Deioje. — A 5 per cent solution of sodium psylliate is injected in 
amounts dependent upon the sue of the varicosity to be obliter- 
ated. The dose may vary from a few minims in suitable internal 
hemorrhoids, to 5 or 6 cc. for large sacculated veins of the lower 
extremities. The large doses should be given no o/tener than twice 
weekly and single doses in excess of 6 cc. should be avoided. It is 
advisable to inject a test dose of OS to 1 cc. to detect possible 
idiosyncrasy before commencing therapy. Treatment should be dis- 
continued when severe reactions occur or arc suspected 

G. 0. SCARLE & Co. 

Sclerosing Solution Syfneso) S% with Benzyl Alcohol 2%: 5 cc 
and 60 cc. vials. An aqueous solution containing 50 mg. of sodium 
psylliate in each cubic centimeter. 

V. S. patents 2,115.491 and 2,115,492, U. S trademark 540,714. 

SODIUM TETRADECYL SULFAT£.~Sodium Sofradecel (Waiuc£ 
& Tiernan).— S odium 7-ctbyI-2-mcthyl-4-hcndecanoI sulfate.— The 
structural formula of sodium tetradecyl sulfate may be represented 
as follows: 


fHj 9SO,N» 

CH, 

Pfivsical /*roperfi«i.— Sodium tetradecyl sulfate is a white, waxy, 
odorless solid. It is soluble m alcohol, ether and water. A 5 per 
cent solution fs clear and colorless, and has a pH between 65 
and 90. 

Actions and Uses . — Sodium tetradecyl sulfate is an anionic sur* 
lace-active agent useful as a wetting agent to increase the surface 
activity of solutions of certain externally applied antiseptics to 
which it may be added. It also possesses sclerosing properties useful 
for the obliteration of varicose veins and internal hemorrhoids 
that are not prolapsed or thrombosed. Its rather profound scle- 
rosing action is subject to the disadvantage that injections outside 
of the vein may produce sloughing and that injection into IM 
veins, especially in the higher dosage, frequently may be Rswa- 

ated with pain. On the 

are remote and the rare 

are mild and of short ' 

discovered. . .. . 

Sodium tetradecyl sulfate is subject to the same contramdicalion 
as other sclerosing agents. See the general statement on sclerosing 
agents. . . 

Dosoge. — For sclerosis of varicose veins, buffered solutions 
sodium tetradecyl sulfate are used; the concentrations employe 
are I, 3 or 5 per cent, depending on the size oj the veins i^mou 
of hemodilution) to be obliterated It is recommended toat no 
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more than 1 cc. of the 1 per cent concentration be used as a test 
dose on the &T5t injection to detect idiosyncrasy. The 3 per cent 
concentration is »">«» «!»•* 

may occur with ■ 5 , 

the 1 per cent ( 

&da\ varicosities . e 

should be 0 5 to 1 cc. and at any one sitting, 2 to 3 cc Not more 


cent solution of sodium tetradecyl sulfate is recommended, smaller 
amounts of the 3 per cent solution may be employed, but with a 
greater risk of sloughing Higher concentrations should not be 
used The initial dose of the I per cent solution should be 0 5 cc.; 
and the dose may be gradually increased to a maximum of 1 S to 
2 cc. at the fifth or sixth injection When the 3 per cent solution 
is employed, the initial dose should be 0 2 cc and the maximum 
0 6 cc. Injections should be made at intervals of 5 to 7 days, 
fciut to twelve injections being required Injection too near the 
anorectal line should be avoided since it may cause pam 

Wazxace & Titrnak, Inc. 

Solution Sodium SetradeeeS with Bentyl Alcohol 2%: 20 cc vials 
A solution containing 10, 30 or 50 mg of sodium tetradecyl sulfate 
in each cubic centimeter. 

U S patent 2,497,742 U. S tradetnarfc 42S.U1. 



Skeletal Muscle Relaxants 
and Their Antagonists 


Fometly, h was custoraafy to divide the slctltlaJ mustJe relax- 
ants into two main groups, those acting on, or >n the sidnity of, 
myoneural juncture and those affecting the basal ganglia and the 
reflex of excitability of ners'c centers Those that block the myo- 
neural juncture rsere grouped into the drugs called the curares and 
the curarelike drugs This group consisted of the naturally occur- 
ring curare alkaloids that act by raising the threshold of the nijo- 
neural j’unciion and the synthetic drugs that act by local depolari- 
aatioB. An example of those that on on the reflex eidtabihty 
would be mephenesin However, it now appears that the past 
disidon into two croups may be less sound than it w*3S originally 
beliex'ed Both clinical and laboratory evidence indicate that sev. 
etsl, possibly most, of (he agents that paralyze the neuromuscular 
end-plate alio interfere seriously with the circulation, apparently, 
fn part at least, by block of ganglu 

This entire group of drugs has its chief usefulness in the produc- 
tion of relaxation during surgical anesthesia, in the production of 
relaxation of muscles for manipulation during orthopedics end 
similar manipulations, in eye and rectal surgery, for protediM 
against trauma during electric shock, for relaxation of aneslheWed 
muscles and for relaxation of muscles following trauma fm™ 
operative procedures or from other pathologic states such as back 
strain, anterior poliomyelitis and various spastic states. 

When the skeletal muscle rclaxmc drugs were first used, it was 
expected that they would permit a loxvering of the operative rflor- 
talily rate by pcrmiiung the surgeon to do effective work under 
lighter and presumably less haea^ous anesthesia than usual un- 
doubtedly, the total dose of anesthetic can be diminished jor 
certain operations by the use of these agents; but the increasing 
evidence indicates that their undoubted advantages have been a - 
tamed at a price of occasional untoward effects and sometimes o 
serious difficulty 

It is well known that the skeletal muscle relaxants may ca 
respiratory failure The margin of safety between the dose nec ' 
sary to produce good relaxation of voluntary muscles and tn 
which paralyzes respiration unfortunately is small; but “ 
of respiration is detected promptly and treated energetically y 
artificial respiration and oxygen, recox’ery is rapid and 
not accompanied by any untoward after effects Clearly, (aaiiti 
for satisfactory artificial respiration always must be at hand wn 
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the muscle relaxants are to be used. Edrophonium chloride may be 
used as a supplement to these measures, especially after prolonged 
curariration, but only if some ugn of voluntary respiration can be 
observed Otherwise, overdosage may result. 

Much more serious than the respiratory problem is the tircula- 
lory collapse occasionally seen in patients given these agents, even 
in dosages not exceeding those usually well tolerated This circula- 
tory collapse IS demonstrated easily in animal expenments after 
overdosage This collapse does not always respond to such measures 
as intravenous injections of blood, blood substitutes or vasocon- 
strictor drugs Antidotes, such as neostigmine and physostigmine, 
often are of little or no assistance and are contraindicated with 
succinylchohne 

Toxic manifestations suggesting involvement of the central nerv- 
ous system, effects which again may be demonstrated in animals 
after overdosage, are seen occasionally in patients after proper 
doses of these drugs These serious forms of toxicity may be diffi- 
cult or impossible to handle satisfactorily 
The operative mortality rate in good hospitals now is low enough 
so that individual surgeons and anesthetists may not encounter a 
death for long periods, but certain evidence has led to the con- 
tention that operative mortality has been increased significantly 
when these drugs have been used 
As the muscle relaxants are of great pharmacologic power and 
are not devoid of danger, they should be used only when an 
important advantage can be gained for the patient 

•• • • (LCDXltZX). 

iodide] — > 
structural 
as follows: 

I* 

0 -oci^CH,N*(CM,cHj, r 

-OCH,CH,N*(CH,CH,), I" 

Phytieal Froptrflti — Gallamine triethiodide is a white, fluffy, 
hygroscopic powder It is freely soluble in water, soluble in alco- 
hol, very slightly soluble in chloroform and insoluble in ether 
A 2 per cent solution is clear and colorless and has a pH of 
about S 8 

Aefiont and Uitt — Gallamine tnethiodide, a synthetic substituted 
quaternary amine compound similar in action to curare, is useful 
to relax skeletal muscle for the same purposes and with the same 
precautions as other curarelikc agents the general statement 

on curare ) Unlike curare and its derivatives, gallamine tnethiodide 
exhibits little action on autonomic ganglia It is useful with general 
anesthesia to provide more complete muscular relaxation during 
surgical, manipulative, endoscopic and intubation procedures It is 
used also to prevent accidents during convulsive shock therapy and 
to reduce muscle spasm during nonoperative orthopedic procures 
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Further observations are needed to confirm its usefulness in ob- 
stetrics and for the management of convulsions and chronic spastic 
states secondary to disease. 

Like all potent curarelike drugs, gaTlamine triethiodide should 
be used only by those thoroughly familiar with such agents, and 
only when facilities for intubation, artificial respiration, OT>gen 
therapy and administration of antidotes are immediately available 

Gallaminc triethiodide may produce allergic reaction in patients 
sensitive to iodine and care should be taken to avoid severe re- 
actions of this type. The drug is absolutely contraindicated in 
patients with myasthenia gravb. 

Dotage . — Gallamine triethiodide is administered by intravenous 
injection as an aeiueous solution The dosage should be individ- 
ualized by careful observation of the patient. The theoretical initial 
dose is about 1 mg per kilogram of body weight. For prolonged 
procedures, additional doses of 0 5 to I mg per kilogram may be 
injected at intervals of 40 to 50 minutes. Like curare, its action is 
cumulative. 

The drug is readily miscible with solutions of thiopental sodium 
In conjunction with ether inhalation anesthesia, smaller doses are 
required than for other general anesthetics The same antagonists 
that arc effective against tobocurarine will interrupt the action of 
gallamine Neostigmine methylsulfate 0 5 mg to 1 5 mg. is a useful 
antidote and atropine sulfate may be administered simultaneously 
to counteract the postganglionic effect of neostigmine. A larger 
dose of the antidote is needed when gallamine is used in conjunc- 
tion with ether because the latter impedes removal oi the drug 
Antidotes should be used with caution in asthmatic patients sensi- 
tive to such drugs Such adverse antidotal effect also is counter- 
acted with atropine. 



MEPHENESIN.N.F.-.De«rol (Evnos) — Dioloiol (Carnricsc) — 
Mepliefol (Bryant) — M«pliton (Tutao) — Myonn# 

Oranlion (OrganOn) — Sinan (WarkEN-Teed) — ^Toland" 
ciAvs’ Drug) — ToUerol (Squibb) — Tolulox 
ToIoxy-I,2-propanedioI — "Mephenesm contains not less than 
per cent of CioHnOi " NS. The structural formula of mephenesm 
may be represented as follows: 

k::s^-oCH,CH(OH)CH,OH 


Phyiieal P/eperilet . — Mephenesin is an odorless, crystalline, white 
powder which melts between 67 and 72*. It is freely soluble 
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alcohol, chloroform and ether and sparingly soluble in benzene 
and water The pH of the saturated solution is about 6. 

Aet/o/ti end Ujej.— Mephe^ixm p*"-* s 


i i/c leueved 

' w inuscuiar weakness The drug may fw 

tried \n any situation in which — , , 


utug has been used to obtain muscular relasation in 
surgical anesthesia, but its use for this purpose is decreasing be~ 
cause oi the large doses necessary and because in concentrations 
greater than 1 per cent hematuna may develop. Mephenesin also 
has a local anesthetic effect 

Mephenesin has a sedatne action and it produces a deSnlte, 
but temporary, jinprovemem in certain ps>chot)c states. The un- 
etpectedly severe sedative action which may result from accumula- 
tion of ntphenesin with barbiturates is a drawback to tls use 
to secure muscular reiasation during barbiturate anesthesia. 

The drug may be used in anxiety tension states as an adjunct to 
psychotherapy to demonstrate to the patient what is meant by a 
state of relaxation Its continued use for such conditions is not 
advised. 

Untoward effects have been infrequent After intravenous injec- 
tions, >veakne<s, nsstagmus, diplopia and mild muscular inco- 
ordination have occurred Side effects usuaiiy have been absent 
following oral administration, although, occasionally, lassitude 
has resulted, and leukopenia has been encountered rarely. The 
development of tolerance has been suspected 

Mepftenwm u ol great interest *-* 


beiose. — hor adults, I to 3 Cm ^ven orally three to five times 
& day The dosage should be spread evenly throughout the v.3king 
hours If a favorable resporet » not seen nithm 72 hours, the drug 
should be discontinued 

ts a diagnastlc aid. 50 to 150 cc of a 2 per cent solution of 
mephenesin may be infused inttavcnoiisfy at a rate of 20 to 40 
drops per minute 

Asitaictti PnasaiACEimcAi Cmrayr 
T«bl»h Mfphtneiin- 0.5 Cm. 

B F Ascttin 5 Co>tPA.VY, Isc, 

Tahlefi Myexane: 0.5 Cm 
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The Bowman Bros. Drug Company 
TaLleh Mepheneiin: 0.5 Gm. 

Bryant PnARMACEuncAL Company 
Tablefs Mepherol: 0.25 and 0.5 Gm, 

G. W. Carnrick CoAtPAKy 
Capiufei DJelozof: 025 Gm. 

Elixir DIoIoxol: 423 cc. and 3.78 liter bottles. A solution coDtaia> 
ing 0 1 Gm. of mephenesin in each cubic centimeter. 

Tablets Ololoxel: 0.25 and 0.5 Cm. 

U. S. trademark 547,121. 

The Evron Company, Inc. 

Tablets Daserol: 0.25 and 0.5 Gm. 

Golo Leaf Pdarmacal Coaipany, Inc. 

Tablets Mephenesin: 0.5 Cm. 

\'ICT0R M. HERAtEltN & COMPANY, NeW PRODUCTS DnTSION OP 
KEnil^VlCTOR PltARStACAt COMPANY 
Tablets Mephenesin: 0 25 and 0.5 Cm. 

Hexagon Laboratories, Inc. 
fcwdif Mephenesin; Bulk; for manu/acturiftg we. 

C. B. KENDAtt Company 
Tablets Mephenesin: 0.25 and 0.5 Gm. 

Kremebs-Ubban Company 
Tablets Mephenesin: 0.5 Gm. 

E. S. Miller Laboratories, Inc. 

Elixir Tolulax: 237 cc. and 3 78 liter bottles. A S per cent alco- 
hol, 40 per cent propylene glycol solution containing 0.2 Gm. o* 
mephenesin in each cubic centimeter. 

Tablets Telulox: 0.25 and 0.5 Gm. 

Organon, Inc. 

Elixir Oranlxon: 237 and 473 cc. and 3.78 liter bottles. A 20 pw 
cent alcohol solution containing 0.1 Cm. of mephenesin m eacn 
cubic centimeter. Preserved with 0037 per cent methylparaben ana 
0 02S per cent propylparaben. 

Tablefs Oranlxon: 0.25 and 05 Gm. 

U. S trademark 532.165. 

PavsiciANs’ Drug & Supply Company 
Tablets Telansln: 0.25 and 0.5 Gm. 
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PREMO PxCAS&tACEUTICAI. LAaORAtOKIES, (KC. 

Tab!«H Mep)>bn»)in; 0 35 snd 05 Cm. 

Ravmes Pbarmaou. CoMrurr 
TeUafj Mephenaim: 05 GJB. 

REXAtt Drug Company 
T«b!»h Mep^tanet^n: 05 Gm. 

E. R. Squme & So»s» DimiOM of Otvf MArairso« CacmcAt 
COMQSATIOS 

Capittia) Tolmoh 0.25 Gm. 

ElUir Tbhw&t: 4?5 cc. and 3 ft titer bottles. A sotuUon conUlnlng 
0.1 Gto. oS mephenesin in eath cubic centimeter. 

Solution Toharoi: 50 anti ICO cc. ampuH. A se^ios containing 
30 Rig of mepbcnesin tn each cubic cenUmeter. 

Tablets ToUareli 0.25 and 05 Gn. 

U. S. trademark t27.7-(C. 

S. J. TuTAC & CoMPAttV 

EitJcir MapKton: itS and 473 cc. and 3 7S liter botties. An 16 per 
cent aicofao], 30 per cent propylene giyco! soJution containing 
0 i Gm of mepbenesin In each cubic centimeter. 

Tabieft Mephro/i; 0.5 Cm. 

UvasEji FsmtACAi Coufaky 
Tablet] Mapbenarirt: 0.5 Gta. 

The WABSiN'TEro Pfooucis Compakv 

Tebieta Simn: OS Cm. 




Ch.-n-CH.CH,0-C-CM,CH,C-OCHjCM*-N-CH, 2cr e ZH,0 

in, in, 

^hytice} 7 ropeffi'«»^Sotein 3 rtehoUne cWoride b a wWle, odwStts, 
sbRhtJy bitter powder. It is very soluble in water, very slightly 
soluble in benrene and chlorofonn and practically insoluble in 
ether. The amount that dissolves in alcohol to /orm 100 cc. of 
solution is 042 Gm. Aqueous solutions of succinylcholine chloride 
are relatively unstable at room temperature. The pH of a 2 per 
cent solution is J (7 to 4.5. 
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Aefiont and Utet. — Succinylcholine chloride is a myoneural 
blocking agent that produces a skeletal muscle relaxant effect 
somewhat resembling that of curare and curareLke compounds. It 
likewise produces muscle relaxation as an adjunct to anesthesia 
during surgical procedures and in conjunction with electroshock 
therapy. Succinylcholine chloride is a shorter-actjng drug than 
tubocuranne chloride and, therefore, is suited particularly for endo- 
tracheal intubation, endoscopy and other short, manipulative pro- 
cedures. In contrast with tubocuratine chloride, succinylcholine 
chloride is not antagonized by anticholinesterases; and the injec- 
tion of such drugs as pbysostigmine, neostigmine, procaine or 
edrophonium prolongs Its action. This suggests that the short action 
of the drug is caused by relatively rapid hydrolysis of the ester 
linkage by enzyme action, such as that of cholinesterases. Presum- 
ably, the drug is hydrolyzed rapidly into nontoxic choline and 
succinic acid and is not dependent on the liver or kidneys for 
detoxication or excretion. 

Tachyphylaxis or cumulative action is not encountered ordi- 
narily, but like other myoneural blocking agents, succinylcholine 
chloride in extremely high doses may produce respiratoiy depres- 
sion, persisting after the diaphragmatic response to phrenic nerve 
stimulation has relumed. Facilities for (onlroVed, involuntary 


with severe liver disease, severe anemia and malnutrition or m 
those suffering from polyphosphate inscctiddc poisoning who may 
have decreased plasma-^olinesterase activity that might intensity 
and prolong the action of the drug. In such patients, artihcwl 
respiration and oxygen therapy may be supplemented by the 
administration of plasma or whole blood to restore cholinesterase 
activity. 

Because succinylcholine chlonde is hydrolyzed rapidly by alka- 
line solutions, it loses its potency rapidly when mixed with thio- 
pental sodium. For this reason, separate injection is preferable. 

Succinylcholine chloride is quite stable when storrf 
frigeration. When exposed ’ * • 

potency gradually decreas< . 
that solutions may be kept . u 

turc without significant loss of potency. _ i ,• *. kv 

Dosage . — Succinylcholine chloride b administered m solution oy 
the intravenous route, cither as a single intermittent injecuon or 
as a continuous drip infusion. . for a 

For short procedures, the suggested adult dose « 
single injection; the optimum dose ranges from 10 to .iu 
Within thb range each such dose usually produces relaxation in 
about 1 minute. Maximum muscular relaxation 
about 2 minutes, followed by rapid recovery within the nai lew 
mioutos. Since the maximum safe dosage of the drug has ^ b en 
determined, and since the response obtained may vary m om 
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patients, carcioi observation o! respiratory exchange is essentia) to 
avoid paraJj’tic apnea 

For prolonged procedures, sustained relaxation may be obtained 
with a continuous intravenous drip infusion at a dosage rate of 
05 to 10 mg {average 2 5 cog? per minute for adults The 
solution of the drug to be infu^ may be prepared by dilution 
of SQO mg of sucdnykhoUnt cMonde w 2S0 or 500 ec of stoidt 
isotonic sodium ch!aride solution or 5 per cent dextrose solution, 
thus providing a 01 per cent (I mg per cubic centimeter) or a 
0 2 per cent (2 mg per cubic centimeter) solution, respectively 
The degree of relaxation can be altered m approximately 50 seconds 
by regaiating the rate of tlie drip tnfusioft Careful supervision of 
the infusion and the control of respiration are absolutely essentia) 
to avoid hypoxia 

Abbott Laboratories 

Solution Quellein Chloride; 10 cc via)s A solution containing 
20 mg of succinylcboJine chloride in each cubic centimeter Pre- 
served with 0 18 per cent methylparaben and 002 per cent propy)- 
pmbtn. 

10 cc. ampuls A solution (to be diluted for intravenous infusion) 
containing 50 mg of sucanylcholine chlonde m each cubic ctnli- 
meter. 

U. S tradenark 587,114 
BURROUOns WClLCOStE 1 COMPAHY. IwC 

Solution AncOine Chloride* 10 cc vials A solution containing 
20 mg of iuccinylctiolmc cWoiide i« each cubic eenlimetee. Pre- 
served with 0 J per cent metbylparaben 

10 cc ampuls A solution (to be diluted for intravenous infusion) 
containing 50 mg of succinyfthobne chloride in eaeb cubic centi- 
meter 

E R Sqvibb & Sows, Divrsro-v or Ouk MAtniasow CiicuiCAo 
Cc*yoxATio« 

Solution Sueoftrirt Chlond*. 10 cc vuls A solution containing 
20 mg of succinykholine cWorfde m each cubic centimeter 

10 cc ampub, A solution fto be diluted (or inttavenoas infusion) 
containing 50 mg of succinyichoJuie chtonde in each cubic centi- 
meter Both sues preserved with 01 per cent mrthylparaben and 
001 per cent propylparaben 

U. S trademark iSS,M 


CURARE 

Curare frequently has been a pharmacologic agent for laboratory 
investigation, but only recently has it come into u*« a* a Iherb- 
peutse acent The crude dnis » a idant extract prepared by vatfous 
tribes of Soulh American Indians for us* as arrow poisons The 
Indians classified types of curare according to the containers In 
which they were stored Originally this nomenclature also dis- 
tinguished cbemicaUy different curares Thus, tube curare.pot curare 
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and calabash curare each conufned different alkaloids. However, 
since the dianRinp hablij of Indians have rendered the eonUiirer 
nomenclature Invalid for chemical classification, the chemical dis- 
tinctions themselves now are used. 

Tube curare has been investiRated thorouRhly. A phjslolo^cally 
active alkaloid called tubocurarine chloride was Isolated in cryslal- 
fine form from this materul in 19JS. In I94J it «a$ found In 
extracts of the plant species Ckfiadodendron lomentosaw. 

The other Ijiws of curare, cabbash and pot curare, have been 
ecamined less thofouRhly, but sesfral active crystalline alkaloids 
have been isolated from cabbash curare. The plant species 
Slrychnns toxiiera m the reeirtn **'• 0-'-^— ®--.— 't *■ 
cal source of this * i . ■ ■ 

from those In lube ! » *•?■•**• ■ . • ' 

cerninR pot curare ' ' * : * . ■ ■ • i.-- 

as a ciuatemary a . ‘ • • ■ ■ ■ 

has not been obtair ■ 4 ■ , 

other alkaloids asSucuteo uuii thts iractian indicate similarity 
between the alkaloids of jwt curare and tube curare. 

Curate has been u«ed as a ptnetic term that includes all drugs 
actinc In the vicinity of the myoneural junction. It Is sounder, 
however, to refer to these asenls as "the muscle relaunts,” since 
wme of the trewer asents ate not similar to the orlfrinal curate. U 
should be emphasised that each druc has its own inherent eharac* 
(eristic pattern of prosression of relaxation and also its own 
Inherent pattern of comparative depression of various muscular 
groups, so (hat each has a ratio of relaxation dose to total apnea 
dose. The safety of each of the curares will depend to a degree 
upon (he ratio of (he relaxfnt; dose to the apnea dose, the duration 
of action and the severity and type of side reaction, such as vas- 
cube depression and synaptic or Kanglionic blocking action. No one 
drug of all the curates Is superior except In certain characterixtics. 
Early recognition that the active curare alkaloids are quaternary 
ammonium bases led to the observation that other quaternary 
compounds possess varyloR degrees of curariform activity and to 
the synthetic preparation of a great number of such compounds 
The only compounds which possess curare activity but are not 
quaternary bases are the Erythrina alkaloids. These alkaloids occur 
in the seeds of many spedes of Eo’thrlna; they arc lertiaiy basts 
but possess true peripheral curare activity , , 

Curare In therapeutic dosage blocks myoneural transmission to 
skeletal muscle Moderate clinical doses also may depress ganglwnic 
transmission in the autonomic nervous system They also progies- 
sively depress the autonomic ganglia, the degree ol block vapjfiK 
from drug to drug. In some persons the predominant effect is o" 
the sympathetic nerves, while in others the effect Is predominantly 
on (he parasympathetic nerves. The^ effects have been used clini- 
cally to interrupt reflex activity Such as vagovagal or vagosympa- 
thetic reflexes. The blocking action of curare on the somatic nerve 
to skeletal muscles is analogous to that of atopine on the jwrasym- 
pathetic nerves to certain smooth muscles. The autonomic 
of curare simulates that of nicotine but to a lesser degree an 
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without an initial stimulant phau. tlius, curare is an antispasmndic 
t>i muscle, reducing the tone or contractile power by spe- 

cific peripheral effect Some of the synthetic curaremimetlc drupi 
do, however, show the stimulation prior to depression This be- 
comes evident with the use of such drags as decamethonium where 
fibrffiatory muscular twitching can be seen prior to the blockade 
Therapeutic doses produce the foMoniog sequence of skeletal 
musde depression: heaviness of the eyebds, diplopia, etcept for 
d'lstant vWon, difficulty in ssvallomng and talking; progressive 
weakness of extremities and neck, then the trunk and spine, the 
intercDstals and, lastly, the diaphtagro. The effect ol therapeutic 
doses depends on such factors as what dnig is injected, rale of 
injection, concentration of drug used, depth and type of anes- 
thesia, over-all body mass, muscular mass and physiologic state 
ol patient. This sequence of depression nearly paraUe/s the order 
ol involvement in myasthenia gravis Paralysis recedes in reverse 
order after the full effect is mansiest, the extent and duration of 
action depending on the sbe of the dose Recovery may require 
from 20 to 30 minutes following the ordinary single intravenous 
dose 


because these drugs, in their bases, potentiate rather than antago- 
nize curare activity fiforeover, prompt and adequate artificial 
respiration is the JmporUnt factor in the treatment of overdosage 
with curares, and the anticurares are of secondaiy and iimited 
value 

Curare preparations for therapeutic use are made in partially 
purified form and in the form ol pure or modified tubocuranne. 
Until more is known of their sikatoidal conlent, curare preparations 
irom various sources should be bio-assayed (or potency, although 
the crystalline chloride sail ol tubocuturiae may be prescribed oo a 
weight basis. Preparations of d-tobocurarine arc being prepared 
with negligible residue and very shght deviation in optical rota- 
tion, indicating a great degree of purity Thus, the drug now can 
be dispensed by weight alone, 0>e bio-assay being used as a check 
The potency of curare is measured by the “head-drop” bio-assay 


in curare overdosage. 
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The curares «cem to supplement the effect of various anesthetic 
acents, but tests such as those for anaUcsic or psjchomolor activ- 
ity and eIcctrocncephaloRnm pattern have not pr^uced evidence 
to substantiate this clinical impression Some of the data on the 
stiffluIalinR effect on the central nervous system, Rained from 
experiments on animals, pro^bly is due to the anoxia secondary 
to partial respiratory paralysis produced by the drug. 

Whenever curares arc to be used, a lest dose should be adminis- 
tered pnor to the curariainR dose and allowed to reach its maximal 
effect For most of the curares, the lime necessary for this is 
approximately 5 minutes 

Use of curare drugs is hazardous in conditions of shod: where 
peripheral pooling of blood in the venous plexus has resulted from 
relax.'ition of the muscles, thus diminishing the cardiac return and 
subsequently the cardiac output. In addition, many of these drugs 
blocl. synaptic transmission and, therefore, cause a peripheral vas- 
cular dilatation and potentiate shock. Thus, they should be avoided, 
especialfy those that block the synaptic ganglia in states of poten- 
tial shock 

Repeated dosages of curare drugs should be given with extreme 
«•! their 

. at the 

avail- 

. is may 

. .miner' 

ctions 

Curare drugs in oil must be used with caution because absorp- 
tion m most products o not uniform and, therefore, the response to 
the drug cannot be predicted They should be administered only 
after careful testing and under adequate supcrvbion. 

CHONDODENDRON TOMENTOSUM EXTRACT, RURIFip.- 
Intoeoitrin (Squibb). — An aqueous preparation containing thera- 
peutically effective constituents of crude curare. It is preparw oy 
extracting with alcohol a desiccated curare obtained frem a heavy 
syrup of the bark and stems of the Chondodrttdron lameiitcso”*. 
The curare activ'ity is due almost wholly to the presenw of ^ 
alkaloid, tubocurarine, which accounts for about half the tota 
solids in purified chondodendron tomentosum extract, exclusive 0 
added sodium chloride and chlorobulanol. The physiologic 
of puri/ied chondodendron tomentosum extract is determineo 
rabbits- The unit is a potency equivalent to that of OlS mg 01 
pure or rccrystallixed tubocurarine chloride pentahydrate contai 
Ing the theoretical water content of tlJ6 per cent. 


rail 

js used for the same purposes as its active principle, tubotuu**"*^ 
Sec the monograph on tubocurarine chloride 

Doitfffe.— See the monograoh on tubocurarine chloride. 
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E R. Squibb & So.vs, Division of Oun Mathiesos CnEMicAt 
CoRPOHAnos 

Sotuilon InJocoitrin; 10 cc vtsls A sodium cWoiide Solution con- 
Uining the equivalent of 20 units of punficd diondodendron 
tomentosum wtract in each cuWc centimeter Preserved with 0.5 
per cent chlorobutanol 
U, S Ifademafk 382,tlO 

DIMETHYL 7UBOCURARINE CHLORIDE— Meecstrl" ChW5d« 

(Squibb) —O-Methyl-d-lubocurarine chloride —Dimethyl ether of 
d-lubocuranne chloride— The structural formula of dimethyl 
tubocurarine chloride may be represented as follows 



CH/> OCt 




WyiJeof fropertier.— Dimethyl tubocuranne chlonde is « white, 
odorless, crystalline powder It decompose with evolution o[ P” 
when heated to about 236« It is soluble »n water and diluted 
sodium hydroxide, sparingly soluble in alcohol 
chloric add, very slightly soluble in chloroform and practically 
insoluble In bentene and ether ^ 

Aehon$ end Uiei.-Dimethyl “e 

actions and uses as dimethyl tubocuranne ^**1* 
chloride except that the efficacy of the 
the irealrae^of spastic diseases has not 

the monographs on dimeth>l tubocuranne iodide and tubocuranne 

'*or.»5,’.-Dim«h>l lub«i.i»n«. chlorKl, ha. 

pared with tubocuranne chloride, but on ibe o”"* 
in the molecular weights of the two 0® *nf 

tubocuranne chlonde provides * r*®* equivale ... ^ -rfmin- 

iotlide Like the iodide, dimethyl tubocuranne admin- 

istered only by slow intravenous 

60 seconds For muscle relaxation * u -dded 

dose for adults is 2 to 3 mg If needed. I to I * ^ ^ f 

in 5 to S minutes Alter 4S nwmites. an rtcL of 

1.U,. top, Ih. .vmt. p«. « ,1,“ .moSS 

W pound of body -J pi I »" o? do»p "" 

mj-asthenia gravh. the dose is one-forlielh to one-tenth of the 
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adult shock therapy dose (i t , OJ0006 to 0.0025 rag. per pound of 
body weight), administered intravenously, lie test always should 
be terminated within 2 or 3 minutes by the intravenous injection 
o! 1.5 mg cl neostigmine methykuUate with 06 mg. of atropine 
sulfate. The rame precautions and contraindications should be 
observed as with other purified derivatives of curare. 

E R. Squibb & Sons, DmstON of Oun Matiuesox Ckesucal 
Corporation 

_ Solution Mecosfrin Chlerfd*: 10 cc. vials. An isotonic salt solu- 
tion containing 1 mg of dimethyl tubocurarine chloride in each 
cubic centimeter Presen-ed with 0.9 per cent benryl alcohol. 

U. S. trademark S63.029. 

DIMETHYL TUBOCURARINE lODIOE-N.P.^Matubine Iodide 
(Lilly). — Dimethyl ether of rf-tubocurarine iodide. — 0-Methyl-d- 
tubocurarine iodide. — The structural formula of dimethyl tubo- 
curarine iodide may be represented as follows: 



fhytieol Rreperi/ei.-~DimethyI tubocurarine iodide is a white to^ 
pale yellow, odorless, crystalline powder. It decomposes with Ue 
evolution of gas when heated to about 257*. It is slightly soluble 
in water, diluted hydrochloric acid and diluted sodium hydroxide, 
very slightly soluble in alcohol and practically insoluble in bentene, 
chloroform and ether. 

Aef/o/ii end Uses , — Dimethyl tubocurarine iodide shares the 
curare action of tubocurarine chloride. The methylated derivative 
of the alkaloid produces respiratory paralysis less frequently. Cum- 
cally, the ratio of potency of dimethyl tubocurarine to d-tubo- 
curarine is slightly less than 3:1. 

Dimethyl tubocurarine iodide is useful for the same purpose a^ 
tubocurarine chloride, except that its efficacy in the control ol 
spastic conditions has not been studied completely, but it wouiQ 
seem to have a greater safety factor because of the relation 
relaxation dose to the apnea dose. See the monograph on tubo- 
curarine chloride. . . 

Like tubocurarine, the methylated derivative is comparibl^'^*' 
general anesthetic agents, including the barbiturates employed lot 
this purpose, and is used in conjunction with them to incre«e 
skeletal muscle relaxation for certain surgical procedures See also 
the general statement on skeletal muscle relaxants. 

Doiege . — Dimethyl tubocurarine iodide is administered 
vcnously in isotonic sodium chloride solution for muscle relaxation 
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in suTgeiy, The average Initial dost fa sj^nwlmately 2 rag. and fa 
injected rfowly over s period o! 30 to ^ seconds, but the size of 
the initial do« wlU be infiutnced by Uie type of general antslhetjc 
employed; with cyclopropane, 2 to 4 tag may be required; with 
ether, 1.5 to 3 mg; with nitrous oxide and thiopental sodium, 3 to 
8 mg. Satisfactory relaxation cannot be obtained with initial doses 
below I mg. The initial dose may be expected to provide relaxaljon 
for periods ranging from 25 to 90 minutes, or an average of approxi- 
mately 60 minutes Supplemental injections of 0 5 to I mg may 
he made as required and irtdieated by the d^lh of surgical relaxa- 
tioR. As with all curare preparations, it is important that the user 
be experienced in the administration ol the drug to avoid the dan- 
gerous consequences of overdosage Respiratory paralyses should be 
Itealtd promptly by arltficsal mpiration with »n airway, until the 
paralysis has receded Neostigmine methylsulfate solution I 2,000 
in I to 2 cc doses, or t « <t0 mg I of edrophonium chlondt. 
should be at hand for intravenous sdmintstralion to combat re- 
spiratory depression, but when this »s aswciatcd with a fall in blood 
pressure due to excessive curarization, neostigmine methylsuliate 
may aggravate the cenditiofl of shock 

Like other curarelike drugs, dimethyl tubocurarine iodide fa con- 
traindicated in patients with respitaloty embarrassment, pulmo- 
nary disease or serious circulatory impairment and in patients with 
ffiyajlhetiia gravis, except as a diagnostic measure 

Eu LtUY & COMPAMV 

Seltdien Mstablne lodida- 10 cc ampuls An Isotonic salt solu- 
tion containing 0 5 mg of dimethyl tubocurarme iodide in each 
cubic centimeter Preserved with 05 per cent phenol 

10 cc. ampuls and 50 cc viafa An isotonic salt solution containing 
1 mg of dimethyl tubocurarine iodide in each cubic centimeter. 
Preserved with 0 5 per cent phenol 

20 cc. ampuls. An faotonic salt solution containing 2 mg. of 
dimethyl tubocurarine iodide in each cubic centimeter Preserved 
with 05 per cent phenol 

TUBOCURARiNE CMLORIDE-USP— d-Tubocurarine chloride — 
The stnictura! forcnula ot tubocurarine chloride may be represented 
as follows: 



^Ari/col Rfoperfiei — ^Tubocurarine chloride occurs as a while or 
Sellowbb-white to gray or light tan, odorless, crystalline powder 
U melts with slight decomposition at about 210* One gram of 
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(ubocurarine chloride diuolvrs In about 40 cc. of water and in 
about 75 cc. of alcohol. It is insoluble in acetone, in ^lorofonn 
and In ether. 

Aerioni and f/tei.^Tubocurarlne chloride is used to reduce the 
(one or contractile pouer of sLefetnf musefe. ft is used vnth iigfit 
penera! anesthesia to obtain greater relaxation of the musculature 
In alxlominal surgery, in special surgery of long duration requirins 
exceptional management and in orthopedic manipubtive proce- 
dures It also has been emplo>cd to diminbh the x’iolence of mus- 
cular contractions during metrarol or electric shocL therapy and, 
temporarily, to lessen spasticity due to disease or injur}' of the 
central nerxous sj'siem Since It appravates myasthenia prasb 
symptoms, it has been used in reduced dos-ipe as a dbpnostic agent 
for thb condition. Sec also the general .‘falemenl pn sLflela! mu<cJe 
rclaxants 

00107 *.— In conjunction uith light surgical anesthesia, pre- 
medication should be carried out as usual. The foUouIng doses are 
applicable with general anesthetics rice ft ether, vhen oitiy one- 
third of the recommended dose thouid be employed- After induction 
of light surgical anesthesia, 6 to 9 mg (40-60 units) of (ubo- 
curarine chloride may be pven in a single intraxenouj Injection for 
the required muscuUr relaxation; an additional i to 4.5 mg. (20-50 
units) may be gisen in 5 to 5 minutes and repeated later ii neces- 
sar}’ The efl'ect usuall) appears in 5 to 5 minutes In overdosagr, 
if ventilation u insufrictcnt. but a patent airway existSr adequate 
pulmonary exehange mav be maintained by |)cnodic compression 
of the bag of the anesthetic apiuratus 

t ,• , . • . .V, , -) j.,. .'f \ fnc 


to permit uatnlni^ la the \olantary use of musdes, tt may ce au- 
ministered intramuscularlj The dose is determined by tna), bep": 
nmg with J mg <70 units) intramuscular]) for each 40 pounds of 
body weight and gradually increasmg the dose until the amount 
producing the best results is found As a diagnostic test 1°^ 
asthenia gravis, OJ mg (/ units) per 40 pounds of body weight is 
given intravenously, extreme exaggeration of symptoms appwrs 
within 2 minutes if myasthenia ts present As soon as a P®’d>vc 
reaction is obtained, the curare effect should be antagonired by the 
intravenous injection of I or 2 cc of neostigmine melhyisuliate 
j 2,000, combined with 06 mg of atropine suffafe, or I ce (JO 
mg.) of edrophonium chloride 

The high potency solution of tubocurarine chloride, 

(100 units) per cubic centimeter never should be injected u.ilhout 
dilution because of the danger of overdosage by too rapid admms- 
Iration. Tubocurarine cbloridc-^rbiturate combination anesfnesia 
should not be used in patients with pulmonary disorders, renal 
dysfunction, liver disease, respiratory depression or obstrucU’e 
states and myasthenia gravis In fact, since patients react inoe- 
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pendently to barbiturates and to curare, the use of combinations 
oi these two substances sbouid be avoided. 

AsBorr L^bokatoaies 

Soiutioit Tubocurarin# CMorid*. 10 and 20 a vials A solution 
containing 3 mg (20 units) ol tubocunnne chtorsde in each cubit 
centimeter Preserved with 09 per cent benzyl aicohol and stabi- 
lized With 0 1 per cent sodium metahisulfite 

Solution Tubocurarin# CModd# (Ht^h Poi^ney}' 1 and 5 cc 
ampuls. A solution containing 15 mg (lOO units) of tubocurarine 
chloride in each cubic ccntimetef. Stabilized with 01 per cent 
sodium metabisuifite. 

Ekco Psoducts, Inc. 

Solution Tuboeur«rine Chlorid#: tO cc vtals A solution containing 
3 mg (20 units) ol tubocuranne chloride in each cubic centimeter. 
Preserved with 05 per cent chlorobutanol. 

E. R Squibb i Sovs, Division or Ous MArinisoN Catincat 
CoaPOBAtlON 

Solution Tuboeurerin# Chiorid#* 10 and 20 rc vials A solution 
containing 3 mg (20 units) of tubocurarine chlonde in each cubic 
centimeter Stabilized with 01 per cenf sodium bisulfite Preserved 
with 0 9 per cent benzyl alcohol 

Solution Tuboeurarino Chloride (High Roteney). 1 cc ampuls and 
TO cc Vials A solution conUtntne IS mg (100 units) of lubo' 
curarine chloride in each cubic centimeter Stabilized with 0.1 per 
cent sodium bisuldle Preserved with 0 9 per cent benzyl alcohol 
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Phytizaf Rrop«ff/eJ.— Edropbonnim diloride is a while, odorless. 
crystalJine powder It is very soluble in water, frceli’ soluble in 
alcohol and praclically insoluble in ether The pH ol a I pfi tent 
solution is 4 0 to 5 0 , 

AcHont ond i/jcj.— Edrophonium chlonde « a competitive 
antagonist of slveletal muscle rtlaxants such as tub«orannc. 
similir-atiing curare denvatwes and galbnune iriethiodide, which 
produce iheir effect by interference wrth the ability of awtjlcholine 
to depoUrize the end-pUte at the mvoiicural junction It displaces 
such curartiikc drugs from tbwr attachment to the rousefe cell, 
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permuting resumption of the normal transmission of neuromus- 
cular impulses Therefore, the drug is useful as an antidote against 
the peripheral action of curartform agents, either to terminate 
their therapeutic relaxant effect when it is no longer required or 
to res'erse respiratory muscle paralysis caused by overdosage. 
Edrophonium chloride does not combat circulatory collapse which 
sometimes is associated with respiratory depression produced by 
a centra] effect of curariform drugs With extremely large doses, 
(he action of edrophonium becomes curariform and capable of 
potentiating rather than antagonlaing the peripheral paralytic 
effect of curare In the presence of apnea, the response to the 
antidotal action of edrophonium cannot be observed, and there is 
no clinical guide to effective dosage. For these reasons, (he drug 
should be employed only as a supplement to artificial respiration 
and oxygen therapy in the treatment of respiratory depression 
caused by curare overdosage, but, in order to avoid overdosage, 
edrophonium should be used for this purpose only when some 
definite sign of voluntary respiration, such as excursion of the 
diaphragm, can be observed Ifnder no circumstances should (he 
drug be employed without observing proper precautions in the 
adminbtration and dosage of curariform agents. 

Edrophonium exhibits the parasympathomimetic actions char- 
acteristic of neostigmine to some degree, but in (he antidotal 
dosage range it is slightly shorter-acting and produces a lower 
incidence of side effects. Like the antichob'nesterases such as 
neostigmine, edrophonium prolongs rather than antagonises 
the skeletal muscle relaxant action of succinylcholine chlori^ 
and should not be used as an antidote for that drug Increased 
salivation and bronchiolar spasm have been report^ occasion* 
ally in patients with asthma, bradycardia and cardiac dys* 
rhythmia in conjunction with electrocardiographic changes w 
older patients. The drug, therefore, should be employed with 
caution in bronchial asthma or cardiac disease. Atropine usually 
relieves such side effects 

Edrophonium chloride also is useful as a diagnostic agent 
to differentiate between the presence or absence of mj^sthenia 
gravis and for the emergen^ treatment of myasthenic crises 
Its action is too short for maintenance therapy of that disease 
Because of its shorter action, edrophonium has the advantage 
over neostigmine as a diagnostic agent of permitting repe^w 
tests on the same patient several times In an afternoon. The 
diagnostic use of edrophonium is based upon its ability to produce 
increased muscle strength without fasdeuJations when administered 
to patients with myasthenia gravis In nonmyasthenic patients 
the drug often produces fasciculations but no increase in strength. 

Dotage . — As an antidote for curariform drugs, ^ropnonium 
chloride is administered by intravenous injection in doses ot 
10 mg (1 cc of a solution containing 10 mg per cubic centi- 
meter) Smaller doses of 5 mg each may be adequate for t«;mt- 
nation of curariration following el«:troshock therapy. *Vht 
given to counteract curare overdosage, the effect of each dose on 
the respiration should be obsers'ed carefully before it is repeaieo, 
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and attiAual ventilalion always sfaoukf b« employed The maximal 
dose for any one patient should be 30 mg. (— JO mg,) . Because 
the action of edrophonium Is fanef, it should not be given prior 
to, or as a prophylactic against, the admJnistration of curarifonn 
agents. It should be given only at the time lU antidotal effect is 
o«ded. , , , 

As a diagnostic agent in suspected cases of myasthenia gravjs, 
a 10 mg dose of the drug rs injected Intravenously. In petsora 
having that disease, increase In muKle strength is obsceved with 
masimum improvement occuning within 30 seconds to 3 minutes 
following injection. In myasthenic crises the drug should be 
administered by continuous intravenous drip only for toe duration 
of the emergency. 

HoytiUKS-Lt Rocat, Ikc 

Solution Tenilton Chl«rid«T 10 cc viaU A solution containing 
10 mg. of edrophonium chloride in each cubic centimeter. Pre- 
served with 02 pet cent sodium sulfite and OS per cent phenol. 

U S mient J, 647.924 U S tradeourt S70.9S1 
NiOSTlSMlNE WETHYiSUlFATt.— See the monograph in Ihe 
chapter on autonomic drugs 
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Vitamins 


■■ • ••• ■ .*>■. *• », . • 1 f the present 

ccr . . , . jvAidi have 

lor- ■ ' •• • . , , . nvestigations 

. . . . . _ _ ■ • carbohy- 

drates, fats and minerals are essential for the preservation of bodily 
well-being and physiologic function These factors are designated 
as vitamins. 

The absence of any vitamin from a diet that is satisfactory in 
other respects leads to the development of a typical syndrome 
called a “deficiency disease.’* This type of disease may be as strik- 
ing in Its manifestarions as arc the results of gross underfeeding 
(caloric deficiency) or deprivation of essential inorganic elements 
such as iodine, iron, calcium or phosphorus. Scurvy, for e«mple, 
can be entirely averted or cured by including in the diet foods 
that contain vitamin C (ascorbic acid). The prophylactic or 
remedial agent— the antiscorbutic substance— is a chemical entity, 
C^HaOo. 

A vitamin (hen is a substance essential for maintenance ol 
normal metabolic (unctions, not synlhesUed in the human body in 
normally adequate amounts Therefore, it must be furnished from 
an exogenous supply It is sometimes more labile than the food- 
stuffs proper and, hei • . - -1 .,j 

among the edible pa . ' 

characteristic of Che • 

which they are reqt • , *’ • 

occurring compounds having vitamin activity have been isolated 
and identified. AH of the wdl-recognired vitamins, except for 
carotenes, which are precursors of vitamin A, and sitamin Bi2, 
are produced commercially in synthetic form. 

For convenience the designations vitamins A, B, C and D were 
used Scurvy, beriberi, rickets, pellagra and xerophthalmia result 
from the lack of specific vitamins; the protectK’c or curative 
substances accordingly were spoken of as (he antis^rbutic nMmm 
(C), (he antineuntic vitamin (Bi), (he antirachitic vitamin (D)» 
the vstanss&s (mainly nwotiedt add) and the 

antixerophthalmic vitamin (A). Most of them now have well 
established chemical names. . 

Chemical, physical and microbiologic methods now are used 
for the determination of vitamins ui pharmaceutic products, put 


ration and distnouiion 
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of standards for -ntamins A, Bi, Bjs, C, D and E The inlema- 
tJOMl umt for each of these vitamins is defined in terms of the 
biologic activity of a spcafic quantity of the respective standard 
The United States Pharmacopomi Convention also distributes 
prototype standards for these sit vjtaniias and, m addition, refer- 
ence standards for several other vitamins U5P tiniis and inter- 
natioral units are identical in value 

It is possible to speciJy vitamin requirements within narrow 
limits A properly selected diet ordinarily afiords an adequate 
supply of Vitamins. Furthermore, it ts difficult to find evidence of 
frank deficiency disease^ m the aduit poputation of this country 
However, restrictions leading to unbalanced diet may cause a 
shortage of some of the vitamins The situation aimosl aiwavs can 
be corrected by prescription of appropriate foods Occasionally, 
and particularly with infants, a correction may be secured more 
eflectivcly by the administration of products rich m the desired 
vitamin; for example, cod liver oil as a dietary adjunct sn the pre- 
vention or treatment of rickets, and orange juice in the relief of 
scurvy. 

There are still few indications for specific vitamin therapy 
Recognition of specul vitamin-bcaruig pt^ucts applies to unusual 
concentrations of the destred potent principle and to excepttein3!l> 
desirable dosage forms Multivitamin preparations, particularly 
capsules, have come into eatensive use m recent years In most of 
these preparations the proportion of vitamins present bears no «• 
lation to established therapeutic dosages, nor to normal rtqu>re< 
ments for the vitamins. The Council on Pharmacy and Chemistry 
opposes the use of such preparations and recommends for u'e only 
niultivitamin preparations in which the vitamin content is in pro- 
portion to the daily needs This subject is discussed m a report 
published in JAMA 948 (July t8> 1942 

deficiency of any food essential leads to retardation of growth 
'Hiis is true of each of the essential vitamins, but it is equally true 
of each of the essential ammo aads, nunerals and energy-yielding 
compounds. 

A person suCering from malnutrition is more susceptible to cer- 
tain types oi infections than the normal individual But these in- 
fections have not been shown to be correlated more closely to 
specific deficiencies than they are to the organisms to which the 
body IS exposed Secondary infections art characteristic of condi- 
tions resulting from severe vitamin deficiency The administration 
of vitamins in excess of bodily needs does not make one more 
resistant to dueasc than docs the ingestion of quantities just sui- 
ficient to meet normal metabolic requirements 

Labels of vitamin preparations which supply m the recommended 
daily intake not mote than three tunes the minimum daily require- 
ments set forth m regulations under Section 404 (j) of the Food, 
Drug and Cosmetic Act, most show the proportioB of the ininitnutn 
daily requirements supplied in the recommended daily intake 

Vitamin preparations that sui^ly »n each unit {tablet, capsule, 
etc ) or in the recommended daily intake more than three times the 
minimum daily requirements set forth m regulations under Section 
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40J (]) of the Food, Drug and CostneUc Act are considered 
acceptable by the Council on Pharmacy and Chemistry if they 
are advertised only to the physidan. To meet the requirements of 
the Food, Drug and Cosmetic Act with respect to adequate ^ec- 


STATUIENtS REQUIKCD OH MAIX LABEL 

For Preparations Supplying More Than Three Times the 
Minimum Daily Reouirements 


Quantity of contents; 
Common or usual name; 

Quantity of vitamin In tablets 
consumed dally: 

Adequate directions for use; 


Name and place of business: 


SO tablets 

Thiamine Hydrochloride 
Tablets 

10 mg. 

Dose; One tablet daily, or as pre* 
scribed by the physician. This 
dosage is in excess of the qusn- 
lily needed for prevention of 
thiamine deficiency. 

John Doe 

550 Broad Street 

Chicago, Illinois 


For preparations Supplying Three Times the Minimum Daily 
Requirements or Less 

Quantity of contents: 

Common or usual name; 


Quantity of vitamin in tablets 
consumed daily: 

Dose; 

Proportion of minimum daily 
requirement: 

Name and place of business: 


100 tablets 

Thiamine Hydrochloride 
Tablets 

1 rog. 

Tbb is optional , . 

1 tablet will supply the mumnuffl 
daily requirement for an adult 
John Doe 
550 Broad Street 
Chicago, Illinois 


VITAMIN A 

The term “vitamin A” has been applied to several substances and 
mixtures of these substances that produce a specific demcnstmbJe 
physiologic effect. 


1 A are proauceu 
- .ubstances results 
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aninia} ■ , ■ ' ' ■ ■ . 

tit emp ... . . • . 

precursc . ' • ‘ . 

sp«5es of animals varies. 

Evidence for the existence of Wtatoin A and its role in human 
nutrition is based cn the fact that a characterist/c eye disease, 
usually cafied serophthalmia, results from a deficiency of this 
vilaain. Vitamin A is found m fish liver oils and also is produced 
synthetically. 

The VS.P. requires that the potency of vitamin A preparations 
be expressed, on the labels, in P units cr in meutc units refer* 
ting to the equivalent amount of vitamin A alcohol. The unit for 
Vitamin A is defined as the vitamin A activity of OJ meg of 
vitamin A alcohol. The Council on Pharmacy and Chemistry has 
rtconunended that the marketing of dosage sires of vitamin A 
preparations should be limited to capsules, tablets or average fluid 
coses of 25,000 VS P. units or less 



way be represented as folloivs. 


Myr/cff/ fnperHei . — Oleovitamin A is a white to yellowish solid 
or a yellow to red oily liquid It is a clear liquid at temperatures 
above 65*, and it may crystallue on coolinir Oleosila/nin A may 
be nearly odorless or may have a fishy odor but no rancid odor 
or taste It « unstable to air and fight Oteovitarom A is insoluble 
in water and in gJycerm It is soluble in absolute alcohol, and in 
'egetable oils It a very soluble in ether and in chloroform. 

Aeh'ons end Uses.— >000 of the first clinical symptoms ol vitamin 
A deficiency is n^ht blindness, or nyctalopia For this type ot 
fiighl blindness vitamin Aba specific Cases of nyctalopia which 
flA »/.» — a — .t. s niay be due to con- 
i' ■ • . • laminosis "A " The 

• • 'jwraobiles docs not 


V itamln A u effective in Ihe iiwtocnt of certain tj pes of hyper- 
keratosis of the skin in penojis sufiering from severe defiaency 
of vitamin A. 

Vitamin A in excess of nonna} requirements has not been ihono 
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to be of value in the prevention of colds, influenza and such in- 
fections 

Evidence does not warrant use of vitamin A in the prevention of 
the formation of renal calculi in man or in the treatment of hyper- 
thyroidism, anemia, degenerative conditions of the nervous system, 
sunburn or ulcerative conditions of the sUn. 

Dosage. — The minimum dally requirements of vitamin A are 1,500 
units for infants, 3,000 units for children and 4,000 for adults. 
Therapeutic dosages should be at least three times these require- 
ments. 

While dosages as large as 100,000 and even 20QJ300 units daily 
have been used in certain etpenmental studies, there is no satis- 
lactory evidence that justifies the use of more than 25,000 units a 
day. Quantities in eTcess of those actually needed are stored in 
the hver and the vitamin is available for future use. Doses in excess 
of 200,000 units a day are injurious to infants. 

American PirARiiACEuncAL Companv, I.vc. 

Capsules OlaoWtainrn A: Each capsule contains 25,000 U.SP- 
units of vitamm A. 

Brewer & Coszpanv, Inc. 

Gal-efs Oleovitamin A: Each capsule contains 25,000 VS?. 
units of vitamin A. 

Ives-Camero.v Company, Division of American Home Products 
CORPORAnON 

Capsules Oleo Vitamin A: Each capsule contains 25,000 USP 
units of vitamin A derived from fish liver oils 

pRESfO PnARMACEUTICAL LABORATORIES, IkC. 

Capsules Vitamin Aj Each capsule contains 25,000 113 P. 
of vitamin A derived from fish liver oils. 

White Laboratories, Inc 

Capsules Oleovitamin A: Each capsule contains 25,000 U.SP. 
units of vitamin A derived from fish liver oils. 

WATER-MISCIBLE VITAMIN A-U.S P.— Aeon (Endo).— “Water- 
miscible Vitamin A is vitamm A, in the form of oleovitamin A, 
rendered water-miscible with the aid of suitable, harmless dis- 
persing agents The vitamin A activity is not less than 95 per cent 
that declared on the label It may contain a flavoring agent.’ Uj r". 

Actions, Uses end Dosage. — ^See the monograph on oleovita- 
min A. 

Endo Products, Inc. 

Aeon Vitamin A Capsules: Each capsule contains 25,000 or SO, COO 
U.S P. units of vitamin A as the palmitatc. 

Aeon Vitamin A (y^ofer-dispersible) Drops: 30 cc bottles. An 
aqueous solution containing 25,000 USP. units of vitamin a 
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The UST. requires that, on the labels, the potency of the 
various members of the vitamin B complex, with the exception 
of ^anocobalamin and other Bu preparations, be expresed In 
milligrams. The potency of c>’anocobalamin is expressed in micro- 
Rrams; the potcnc>' of vitamin Bjj with intrinsic factor concen- 
trate is expressed In U.S P. Units (oral). One U.S.P. Unit (ora!) 
is equivalent to not more than IS meg. of cyanocobaiamin. 

The_ Council on Pharmacy and Chemistry considers that the 
following types of preparations of the vitamin B complex are 
useful therapeutically. 

1. Mixtures of pure thiamine, riboflavin and nicotinic acid 
providing in the recommended dafly intake: ! mg. thiamine, 1.5 to 
2 mg. riboflavin, 10 mg nicotinic add or simple multiples thereof. 

2. Dried yeasl-U.S.P. having the following minimum vitamin 
content in ea^ gram: 0.12 mg. thiamine, 0.01 mg. riboflavin and 

■ in (2), to which has been 

providing for each 1 mg 
• • . to 2 mg. of riboflavin and 

10 mg. nicotinic acid. 

4. A concentrate of the vitamin B complex from brewer's yevt 
as described in (2). and providing in the recommended daily iri' 
take: 1 mg. thiamine (or a simple multiple tbereoi) and cone- 
spending proportions of other known vitamins of >ea$t. 

5. A concentrate of the vitamlD B complex from liver con* 
taining not less (ban 0 25 mg. riboflavin per gram. 

6. A concentrate of the vitamin B complex from brewers 
yeast fortified with riboflavin and nicotinic acid and providing in 
the recommended daily intake. 1 mg. thiamine, IJf to 2 mg. ribo* 
flavin and 10 mg. nicotinic add, or simple multiples thereof. 

7. A concentrate of the vitamin B complex from rice polishings 
fortifled with riboflavin and nicotinic add and providing In the 
recommended daily intake- I mg thiamine, 1 5 to 2 mg. nboflasin 
and 10 mg nicotinic acid, or simple multiples thereof. 

The term “concentrate” or a synonym should not be used for 
a concentrate containing thiamine If (be potency of the product 
does not exceed 0075 mg. per gram (or per cubic centimeter), or 
if it is a natural product that may have been subjected to a 
process of dehydration. 

VITAMIN B COMPLEX.— A concentrated extract of dried brewer’s 
veast and an extract of corn processed with Clostridium aceto- 
bulylicum. . 

Actions end Proposed for prophylaxis and treatment oi 

conditions arising from deficiency of the vitamin B complex. 

Dosage . — See the monographs on the individual components oi 
the vitamin B comple.x. 

Marvik R. Thompso.v, Ikc. 

Syrup Vit«m5n B Complex: 178 and 478 €c. and 3 78 liter bottles. 
Each cubic centimeter contains OJ mg of thiamine hydrochloride, 

0 2 mg. of riboflavin, 0.1 mg. of pyndoxine hydrochloride, lA mg. 
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of niacin and niacinainide and other viUBun B complex factors 
extracted from 2 Gtn of dried brewerh yeast. 

Vico Pawtrcrs Coiiwanv 

Syrup VHamtn B CompU*! 17B ec bottles. Each, cubic centimeter 
contains 0.3 mg. of thiamine hydrochloride, 02 mg. of nMHavin, 
01 mg. of pyridoxlne hydrochloride, 14 eng of niacin and niacin- 
amide, and other vitamin B complex factors extracted froin 2 Cni 
of dried brewer’s yeast. 

U.S patent 2,l$l,a7« 


Cyanocobaiamin 

CYANOCO0ALAMIN'U3P.— B*v5do» (Assort) —Hemwin 
(Kirk).— ftiirwVm (Bio-Ramo> —V ibalt (Roraio) -Vitamin Bw 
— "Cyanocobalamin . . has a ponty of oo* 
caloilsted on the dried basis" VSJP 
Phyttul ^«p*r#««.r~Cyanocobalamift occurs as 
tals or as a crystalhne powder One gram dissolves in about 80 « 
of water It is soluble in alcohol but is imoloWe ») *«««>««- *" 
chloTofotm and in ether Oanocobabmin is nacuvattd SJ^Iy in 
solutions of strong acids of alkalis, but in saline solution it with- 
stands autoclaving foe 15 minutes at 121 If kepi .» 

eonditiOM, the drug m isotonic saline solution 
room temperature for more than a year without significant loss 
of therapeutic activity , 

Actions trnd l/i„._Cy8nocobalamto possesses *^1 

tlvity apparently identical with that of the antUnernia factor 
of bver However, it has not been establuhed as the 
essential counterpart of that subsUnce Studies 
It to be clinically efficacious in the Ireatmeal of 
with or without twuiologic 
ment of tropical and nont«Pf'^i*P™V" ^ 
anemia resulting from vitanwsv Bij ^ ' 

in certain cases of megaloblastic anemia .q 

wefui particularly in the treatment of 

liver extract CyanoCobaUmin fa fully as . nemitious 

in patients with spinal cord lesions associated with permtious 

tlttar lo,,! sssHmic. from "nil «' S 

of wanocobatoin, and m wto roactmn. i» man bava bnn 

?m^,.-Cyanotobalamm » eHiamatj 
are .. ya imnflidanl W warrnnl aoa ."t’®™ 

oe opUtnum effective dosage, she r^mura ^ .. ~,rre. 

Wotimataly 1 mes wr day, ot S “b.cSiSSs 

TlWnSg"”?; bf indS'dty 

W?uSsSfy'J?oTSsr».^ »»I' «' 
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but further study I 5 necessary to determine accurately the com- 
parative clinical potency of these two agents. 

The dosages recommended for parenteral admlnbtration are as 
follows. In uncomplicated pernicious anemia, IS meg once or twice 
a week until remission occurs, then a maintenance do«e of IS meg 
every other week. In pernicious anemia with neurologic complica- 
tions, IS to JO meg once or twice a sveck until remission occurs, 
then a maintenance dose of tS meg every other sveek. In sprue, 
IS to JO meg once or twice a week will usually induce remission, 
but IS meg once a week thereafter often is ncces$ar>' to present 
relapse. In nutritional macrooifc anemia in chiTdren or adults, 
a single dose of IS meg usually {$ sufildent to produce a favorable 
initial response, but sometimes it may be neccssaf>’ to repeat this 
dose at 2-week intervals to prevent relapse. 

Kcccnt studies dealing with oral administration indicate that 
while satlsfactor>' responses sometimes are obtained sshen high 
doses arc emplojcfl the response Ls not as consistent or predictable 
as that achieved by parenteral administration. Usually, it is in- 
;ected subcutaneously or intramuscularly. 

The Council on Pharm.ic)' and Chemisto’ has recommendrf that 
the marketing of dosage sites of thb vitamin should be limited to 
solutions of a concentration of 10, 20, JO or 50 meg per cubic 
centimeter. 

Abbott LAoosATOttics 

Solution Gevldoi Cryttallino: 10 cc. vials. An isotonic solution 
containing JO meg of cyanocobalamln in each cubic centimeter. 
rre<er\‘ed with 001 per cent benzclhonium chloride. 

V- S. tradermark 5JB,ISJ. 

Hio-lNTRASot Laboratories, I.vc. 

Solution Crystallin« VJtamJn B |2 with Beniyl Alcohol l.5%i 10 and 
30 cc. vials A solution containing either JO or 50 meg. of c>anoco- 
balamm in each cubic centimeter 

The Bio-Rajio Drw Company 

Solution Crystallino Ramolln with Bemyl Alcohol 1.5%i 10 cc 
vials A solution containing 10 meg. of cjanocobalamin in eacn 
cubic centimeter. 

C. F. Kirk Company 

Solution Hemomin with Beniyl Alcohol l.5%i 30 cc. vials A solu- 
tion containing 30 meg. of c>'anocobaIamui in each cubic centi- 
meter. 

JO and 30 cc vials A solution containing 50 meg of cyanoco- 
balamin in each cubic centimeter. 

PrEMO PlIARMACEXTTICAr, LABORATORIES, INC. 

Solution Crystalline Vitamin B|s- 5 and 10 CC. \ia1s A sahne 
solution containing 50 meg of cyanocobalamln in each cubic cen 
meter. Preserved with 0.5 per cent phenol. 
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Soliiflon CrysiAlSine Vitamin Bjjj 10 cc. vials A saline solution 
containing 30 meg of cyatiocobalaimn in each cubic centimeter. 

RAYMCa PlIARMACAI. COMPANY 

Solution Cryifallina Vitamin 3|*. 10 cc vials A saline solution 
containing 30 or SO meg. of cyanocobatamin in each cubic centi- 
meter. Preserved with 0 S per cent phenol 

J. B. RoERtc & Company 

Solution Vibsli with Bemyl AleoW 1.5%: 10 cc Vials A solution 
containing SO meg of cyanocobatamin in each cubic centimeter 
y. S trademaik SA7»At7, 

WitUAM H Rofti:ii, Inc 

Solution Crytiallino Vitamin Bis* 1 cc ampuls A solution con- 
taining 30 meg. of cyanocobaiamin in each cubic centimeter 
BuBered v. ith sodium acetate and acetic aad 

Solution Cryitallina Vitamin Bj; with Baniy) Aleoliol I 5%: tO CC 
vials A solution containing 30 or SO meg of cyanocobalamin m 
cubic centimeter. Buffered with sodium acetate and acetic 
acid 

SrAKDASB PuASMACtUnCAI, COMPANY, INC 
Solution Cryiteltin* Vitamin BtS v'ith Bentyl AleoKot 2%: 10 CC 
vials. A saline solution containing SO or 50 meg of cjanocobalamin 
In each cubic centimeter 

Tjta Vmnuft Company, Inc 

^SelutioiT CrytUlltflo Vitsmtn 613 with B«nryl Aieehol l.SV«5 10 tC 
vials A saline solution containing 30 or SO meg of cy anocobalamm 
in each cubic cenlimeter Preseried with 05 per cent cblorobulanol 

VITAMIN Bi 2 with INTRINSIC FACTOR CONCENTR.ATE-U.S P. 
“-Btfseten ((Sicanon) — "Vitarom wit* Intrinsic Factor Con- 

centrate possesses vitamin Bis actniiy made more readily absorb- 
able (tom the gastro-intestinai tract of patients suffering from 
pernicious anemia by combination with suitable preparations of 
the mucosa of the stomach or intestine of domestic animals used 
for food b> man The approiimale anti-anemia pottney^of Vita- 
min Bja with Intrinsic Factor Concentrate is expressed in U.SP 
vmts (oral). The amount constituting I USP Unit (oral) has 
a Vitamin "Byj activity equivalent to that of not more than 
IS mictograms of cyanocobatatmR and contains not more than JTO 
milijerams. on the dried basis, of the preparation constituting the 
intrinsic factor concentrate Vitamin Bjj with Intrinsic Factor 
Concentrate conforms to ali other retjuirements fforj Aati-anemU 

Preparatioru." USJ’. 

Aef/Oflj end l/jei —Vitamin Bjs, also known as the ettrinsic 
factor, when combined with mtnnsic factor concentrate (a par- 
tially purified preparation of the tnlTinMC factor of Castle obtained 
irom stomach tissue of hogs), is effeetixe orally for the treatment 
of pernicious anemia with and without tieuroiogie compiications 
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It is effective also by virtue of its vitamin B 12 content in the 
treatment of tropical and nontroplcal sprue, nutritional macro- 
cytic anernia caused by vitamin B 12 deficiency and macrocytic 
anemia 0 / infancy. The iattinSic factor, tvhich is hcking in patieats 
with pernicious anemia, increases the efficiency of alimentary ab- 
sorption of vitamin Bi 2 . 

Oral administration of vitamin B 12 with intrinsic factor con- 
centrate produces an adequate hematopoietic response in patients 
with pernicious anemia; therefore, it J« suitable to replace inject- 
able cyanocobalamin or liver for patients in whom parenteral 
therapy is difficult or undesirable. Patients should be observed 
carefully during oral treatment; if expected improvement does not 
occur, further examination should be made to rule out compli- 
cating disorders, such as infection, gastro-intestinal malfunction 
or undiagnosed malignant disease In the presence of any such 
complication, the dosage may need to be increased or abandoned 
in favor of injection therapy with cyanocobalamin or liver. 

Vitamin B 12 with intrinsic factor concentrate is fairly stable 
in dry form, but until tnore is known regarding the keeping 
qualities of the intrinsic factor, the mixture should be protected 
from moisture, light and heat above 45*, The mixture has not 
been reported to produce any toxic effects. The possibility o' 
gastro-intestinal allergy to bog protein, from which the intnnsic 
factor is derived, should be borne in mind. 

Cofcje.— Vitamin Bta with intrinsic factor concentrate h ad* 
ministered orally. The potency is expressed in terms of the UBP. 
oral unit of hematopoietic activity, assigned on the basis of clini- 
cal assays submitted to the USJP. Anti-Anemia Preparations 
Advisory Board. The declaration of the amount of cyanocobala- 
min present in preparations of the mixture Is excluded to avoid 
the misleading implication that this represents additional hemato- 
poietic activity in excess of the labeled unitage. 

The average dally dosage for the treatment of pernicious and 
related macrocytic anemias is 1 U.S P. oral unit daily, in two 
divided doses of 0.5 unit each before the morning and evening 
meals. In severe cases, a more rapid response may be achieved with 
an initial daily dosage of 2 USP. oral units, also given twice 
daily in equally divided doses for the first 1 or 2 weeks of therapy. 
Reticulocyte values usually rise to peak levels within S to 12 days 
Values for other formed elements of the blood approach normal 
within $ to 10 weeks. MegaiohJasUc bone marrow may return to 
normal within a few days. Neurologic complications usually are 
relieved within a period of 1 to 12 weeks, depending on their dura- 
tion and the intensity of the therapy. 

Orcanon, Inc. 

Tdbfeh Bifaefon: Each tablet contains the equivalent of O.S 
U.S.P. oral unit. 

U. S. traderaarlc 5£S,740. 
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Foiie Ac<d 

Folic acid, a compound utddy distributed in foods, is also 
known by the chemical name ptcroytglutatnic scid Only a small 
portion of the folic acid found in many foods occurs in the free 
form and it is not yet dear to what extent the combined forms 
can be utilized by man. The combined forms differ chemically from 
tree folic acid in (hat they contain additional molecules of 
gluUraic acid and they may be rendered active after hydrolysis 
with suitable enzymes or acids 

Although folic add may restore to normal the blood of patients 
with pernicious anemia, it never ^ould be used alone In the treat- 
nient of this disease because it is ineffective in the control of the 
neurologic symptoms The substance is specific in the control of 
certain megaloblutic anembs of infancy and of pregnancy. It b 
cfftcUve in the treatment of most cases of sprue and nutriltonal 
macrocytic anemia. 

POUC ACiO-U.S (Ltotutt) — Pieroylglulamic acid 

““N*[4*([(2.amiao*4.hy(ltoxy»6-ptendyl)meihy31amino)bemoyl) 
glutamic add— “Folie Acid contains not less than 93 pet cent 
of CiaHnN^Oo calculated to the anhydrous basis" USF. The 
ftnictural formub of folie add may be represented as follows 


6h — ' 



PAyn’eo/ PrcjaertiVi.— Folic acid h a yellow or yellowish-orange, 
odorless, crystalline powder. It b insoluble in water, alcohol or 
the usual oiganic solvents It Is soluble in dilute solutions of 
alkali hydroxides and their carbonates and u moderately soluble 
in hot, diluted hydrochloric or sulfuric acid 

Atl/oi»r ofld t/iei. — Folic acid prodaces a response of the blood, 
similar to that obtained with liver extract, in pernicious anemia, 
sprue and nutritional macrocytic anemia m man, and In expert* 
mental macrocytic anemias due to dietary deficiencies in monkeys, 
groiving chicks and in fish. It also controls the diarrhea in spru^ 
but does not prevent or cause improvement in the spinal cord 
jwions In pemldous anemia; these are helped by Uvee ciUract. 
Therefore, in the treatment of pernicious anemia, folic scid should 
M used only as an adjunct to treatment with liver or cyanoto- 
balamin. 

Oeio^e.— Orally, 5 to IS mg. dally. Folk acid may be adminis- 
Irrtd by Intramuscukt injection, but Jo ordinary cases there b no 
advantage. 

AueaxcAN PnAanActtiricAi Cowrasor, Iwc. 

Tablets Folie Acid: S mg. 
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The Evto.v Coiipavy, I.vc. 

Tableh Folic Acid: 5 mg. 

KEITir-VlCTOR PlIARJfACAL COMPAJfY 
Tableh Folic Acid: 5 mg. 

Leoeree Ladoratories Dtvtsiov, Ariericak Cyasamid Compasy 
Elixir Folvlte; 12S cc. bottles. An elixir containing US tng. of 
folic acid in each cubic centimeter. 

Tablets Folvite: 5 mg. 

U. S patent 2,442,165. 

PjtvsiciAN’s' Drug & Supply Compa.vy 
Tablets Folic Acid: 5 tng. 

PsESto PriARatACEuncAL Laboratories, I.vc. 

Tablets Folic Acid: S mg. 

Rejcaxx Drug Colipany 
Tablets Folic Acid: 5 tng. 

Tne Upjoim Compa-sv 
Tablets Folic Acid: 5 mg. 

Walker Laboratories, Inc. 

Tablets Folic Acid: 5 and ICkmg 


water for injection prepared with the aid of sodium hydroxide or 
sodium carbonate It contains not less than 95 per cent an® 
more than IlO per cent of the labeied amount of 
USJ’. The structural formula of sodium folate may be represented 
as follows: 



Wyn’eo/ PfopeHies — Sodium folate in solution is a clear, 
yellow to orange-yellow liquid. In a concentration equivalent t 
IS mg. of folic acid per cubic centimeter it has a pH between » 

and 11.0. , . 

Aefioni and £/ie». — Sodium folate possesses the acting oi m* 
acid and is preferred when parenteral therapy is indicated. 
Dotage . — See the monograpb on Ighc sad. 
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Leoehlc LABosATQKtts Divisios, Auckican Cyanamid Company 
S oluiicm Sodium Fe!vit«: 1 cc &mpuis A solution containing IS 
mg. of sodium folate in each cubic wnttmeter. 

Solufion Sodium Feivtie wHh SontYl Afeoho! S.5%: 10 cc vials 
A solution containing IS mg of sodium folate in each, cubic 
centimeter. 


Nicofinic Acid «nd Nicotinamide 

Nicotinic acid {CsHaOjN) and nKotmamide (CsHsONj) ate 
of fundamental importance in the treatment of pellagra. The terms 
niacin and niacinamide, now are recognized officially as synonyms 
(or these chemical names 

The Council on Pharmacy and Chemistry has recommended that 
the marketing of dosage sites for these substances should be limited 
to tablets of 35, 50 and 100 mg For solutions of nicotinamide, 
concentrations of 2S, SO or 100 mp per cubic centimeter are recom- 
mended Solutions of nicotinic acid are considered unnecessary 

N!C0TINAMIDE*U.S P.~N)cotimc Acid Amide -*Niac:namide*~ 
‘‘Nicetinaraide, dried over sulfuric acid for 4 hour*, contains not 
less than W S per cent of CeHeNjO " USJ‘ The structural formula 
of nicolmaniide may be represented as follows 



fhyihol Properfiej —Nicotinamide occurs as s white, crystalline 
powder, nearly odorless and of bitter taste One gram dissolves 
in about 1 cc. of water, in about I 5 cc of alcohol and in about 
10 cc of Rlycerin, at 25'. 

Xe/ions cod — See the monograph on nicotinic acid ^ror 

parenteral use nicotinamide is preferred to nicotinic acid Nico- 
tinamide does not produce flushing 
Dousgt. — See the monograph on lucotimc aad 

Abbott Ladoiutobies 

Solution Hicaiinamide' 2 cc ampufe A solution containing SO mg 
of nicotinamide in each cubic centimeter 
Tehieh Nieoflnamtd*' 50 and JOO mg 

AmemcAN PtlARUACEUTICAL COMVANY, IWC 
TebUti Nicafinamide’ SO and 100 mg 

llREWER 4 Company, Inc. 

Soluticfl Niacinamide: 10 cc vials A solution containing 100 mg 
of tiicotinamide in each cutuc centimeter Preserved with 0 5 per 
«nt cMorobutanol. 
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Cole Ciiemical CoMPANr 
TabUft N!acln«mld«: 100 mg. 

The Drug Products CoifPAwv, Ikc. 

Pgtveldi Nieofinamidi: 50 mg. 

Hypetoli Selutton NIcefInamId*: 10 cc. vials, A solution contain- 
ing 50 tng of nicotinamide In each cubic centimeter. Preserved 
with 0.5 per cent chlorobutanol. 

The EvROy Co>fpA.KY, Inc. 

Tablets Nieotlnamida: 25, 50 and 100 mg. 

Flint, Eaton & Company 
Tablets Nicotinamide: 50 mg. 

Ives-Camcro.v Company, Division op American Home Products 
Corporation 

Tablets Nteotinie Add Amid#: 100 mg. 

Kxnn-ViCTOR Pharmacal Coaspanv 
Tablets Niacinamide: 25, 50 and 100 mg. 

Merck & Co., Inc. 

Powder Niacinamide: 25, 125 and 500 Cm. and 1 Xg. bottles. 
pHYsiaANS’ Drug & Supply Company 
Tablets Niaeinemide: 50 and 100 mg. 

U. S Vitamin Corporation 

Solution Niacinamide: 2 cc. ampub. A solution containing 50 mg 
of nicotinamide in each cubic centimeter. 

Tablets Niacinamide: 25, 50 and 100 mg. 

The Upjohn Company 

Solution Nicotinic Acid Amide: 10 cc. viab. A solution coiUaining 
too mg of nicotinamide in each cubic centimeter. Preserved with 
5 mg chlorobutanol. 

Tablets Nicotinic Acid Amide: 50 and 100 mg. 

The Vale Chemical Company, Inc. 

Tablets Nicotinamide: 50 mg. 

Walker Laboratories, Inc. 

Tablets Niacinamide: 25, 50 and 100 Rig 
Warren-Teed Products Company 
Tablets Nicotinamide: 50 mg. 

NICOTINIC ACID-U.S.P.— Niado.— "Nicotinic Acid, 

105® for 1 hour, contains not less than 99 5 per cent of CeHsOiW-’ 
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UST. The structural lormula ct mcotinic add may be repre- 
sented as {olluws: 



fhtkoi PfopeHiVi.— Nicotmk acid is a white, odorless, crystal- 
J.M powder. It b soluble in water, to alcohol and in solutions of 
alkah carbonates It occurs ia various plant and animal tissues but 
apparently cannot be synthesized by animab 

Uiei.— Nicotinic acid and mcotinaraide are rerognized 
as specifics only in the treatment of pefiasra Their a^®*"**^*^*®" 
In appropriate doses leads to the disapp«tance of ail alimenlaiy , 
dermal and other lesions charactenslic of 
to normal of the porphyrin and porphyrinlike 
urine and to a profound improvement in the 
which result from inadequate intake of nicotinic 
mkJe, These compounds are without influence upon 
so Itequenlly observed in pellagrous palienu In 
be necessary to ensure adequate >?“’•* a, ®Mnfi 

AdminUtration of Urge doses of nicotinic 
of the face and neck sometimes associated with an ‘ 

salion, but the reaction b tranaenl and ®PP*ff"‘’yAVrT., ”nS: 
eBecl is not obierved following the administrat.on of 

Oeie 9 .,-Fof infants, the recommended intake 1“'®'"*^ ‘"5 
b 4 ml daily. This recommended intake increases ag* I® « 
to 17 mg, dally between the ages of 13 and jO Adults ^ouW 
receive 12 to 18 mg dally Dunng prefEtiancy and lactation, 15 

With the seventy of the de&cwncy and, 

unknown factors. The massmum qua«««<> be recommended 
500 mg. per day, given in ten doses of 50 mg each 


Assort Laboiuitorks 
Tabteli Nieotlnie Aeid- SO and 100 mg 
Americas pHAHsiACEWTicAfc Comfaws', Imc. 
TabUh NieotlftJc AeJd: 25, SO and 100 mg 


Tilt Bowman Bros. Drug CosirANt 
Tablah Nleotink Acid' 50 mg 


Toe Evsos CoMrasY, Inc 
Tablats Hieein; 25, SO and 100 mg- 
Ira-CAiinav Compasv, Diran>» at *u»uc*» Hovt Paoovcis 
Corporation 

T«b)«h NJeetWc AeJd: SO and 100 mg- 


Kurn-Vurtoa PnARMACAi. Coaipasv 
TebUh Ntacin- 2S. SO and 100 mg. 
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Merck & Co , life. 

Powder Niacin: 25, 125 and 500 Gm bottles. 
The Wm. S. Merrell CoiiPAuy 
Tablets Nicotinic Add: 50 mg. 

National Pruc Companv 
Tablets Nicotinic Add: 50 and 100 mg. 
Parke, Davis & Companv 
Tablets Nicotinic Add: 50 and 100 m^. 
Physicians’ Drug 4 Supply Company 
Tablets Niacin: 25 ng. 

Rexall Drug Company 
Tablets Nicotinic Acid: 50 and 100 mg. 

U. S Vitamin Corporation 
Tablets Niacin: 25, 50 and 100 mg. 

The Upjohn Company 
Tablets Nicotinic Acid: 50 and 100 mg 
The Vale Chemical Company, Inc. 

Tablets Niacin: SO mg. 

Walker Lasoratorees, Inc 
Tablets Nicotinic Add: 25, 50 and 100 mg. 

Warren-Teed Products Coaipanv 
Tablets Niacin: 50 mg. 


Pyridpxine 
(ViUnun Be) 

Pyridoxine, pyridoxal and pyridoxamine are naturally-occurrmg 
compounds which have the biologic activity attributed to wla* 
min Be Pyridoxine apparently is converted into pyridoxal, a sub- 
stance identified as a constituent of an eneyme system that plays 
a role in the metabolism of ammo adds , 

In a critical study and in a few clinical cases it _was observed 
that convulsions and hypochromic anemia developed in pynaosme- 
deficient infants In another experiment the pyridoxine 
desoxypyridoxine was admmistered to adult subjects while 
were maintained on a diet defioent in the vitamins of the B ^ - 
plex Skm and oral lesions resembling those occurring in riboflaM 
and niacin deficiency developed Administration of the , 

complex devoid of pyndoxinc did not improve the 
the lesions respond^ promptly to pyridoxine. Epileptiform c • 
vulsions were observed m 1952 and 19SJ in infants who were 
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‘"fant formula 

eompQundfld to simulate mother’s milfe. This product was found to 

*" **** treatment of irradiation sick- 
Pvnr^,^^nl **“ established 

“ ***' treatment of nausea and 
’* effective in all cases and should 
Ti,^ ^ ^ ®” adjunct to other control measures 
th». 0" /hattnacy and Chemistry has recommended that 

Shirks ^ be limited to 

concentration not to exceed 2S mft per cubic centimeter. 

of twrid«, 5 ^ rV^“TJ" ^>«*wWonde —The structural formula 
w PjndoTjne hydrochloride may be represented as follows 




“-Pyridotine hydrochloride U a white, odor- 
tm’ .1j* ^»der which melts with decomposition between 
tn tii^, **’* crystalline state it is reasonably stable 

m«i!.u - j Acidic solutions of pyndoaiue hydrochloride are 
rwf.T,i be healed for 30 mmutes at 1 ? 0 » wilbout decom- 

^o» V soluble m 4S parts of wairr and 100 parts 

^■1 . 't It sparinply soluble in acetone and practically insol- 
,n **”**■ Aqueous solutions are acidic A solution contaimnc 
mg per cubic centimeter has a pH of about S 

— r>ndoxme hydrocblortde ma\ be cf \alue 
n adjunct In the treatment of nausea and somitme of prec- 
nanev and m irradiation sickness 

hydrochloride is administered orally or 
. . *hou!d be mjccted onlv when the oral route is 

i” ^be presence of nausea and somUing, or when- 
/-/!«(,* absorption by the oral route i« doubtful Solutions 
”’S P®*' ^**bK centunelu are adequate for 
injection, intravenous administration of such con- 
** not necessary and may be undesirable When lonc- 
alimentation is neces'uiry, pyridovinc should be 
I ^ « i" infusions 

dosar^ information is avaitaW with respect to effeclisc 

m.nrff?-'’* '■tntnin Bn to warrant setting up definite dosace rccom- 
been Quantities raoRing from 25 to tCO mg daily have 

vomit!**” ’he clinical studies involving nausea and 

’'ng of pregnancy and irradiation iKknesi However, in none 
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of these studies was there an attempt to establish the mioimum 
effective therapeutic dose. Studies with experimental animals show 
that the requirement for vitamin Bq is essentially the same as for 
thiamine. If the human requirement is approximately 1 mg. a day. 
therapeutic dosages of the order of 5 to 10 mg. daily would be 
indicated. 

Abbott Laboratokies 

Solution Pyridoxin* Hydroehlortd*: 1 cc. ampuls. A solution con- 
taining 25 mg. of pyridoxine hydrochloride in each cubic cent)* 
meter. 

Tablets Pyridoxina Hydrochloride: 2S mg. 

American PnARMACEuncAt Company 
Tablets Pyridoxin* Hydrocktorida; 10 and 25 mg. 

Endo Products, Inc. 

Solution Pyridoxina Hydroehferide: 1 cc. ampuls. A solution con- 
taining 25 mg. of pyn'doxine hydrochloride in each cubic centl- 
meter 

Ives-Cameron Company, Division op American Home Products 
Corporation 

Tablets Pyridoxine Hydreehlerida: 25 mg 
Merck & Co., Inc. 

Powder Pyridoxina Hydrochforida: J, S, 2S, 100 and 500 Gtn. 
bottles. 

U. S. trademark 177, 6S7. 

E. S. Miller Laboratories, Inc. 

Tablets Pyridoxina Hydrochloride: 10 mg. 

PiiYsiCMNs’ Drug & Supply CoatPANy 

Tablets Pyridoxina Hydrochloride: 5 and 25 mg. 

Premo Pharmaceutical Laboratories, Inc. 

Tablets Beadox Hydrochloride; 10 and 25 mg. 

U. S. Vitamin Corporation 
Tablets Pyridoxine Hydrochloride: 25 mg. 

The Upjohn Company 
Tablets Pyridoxina Hydrochloride: 10 mg. 

The Vale Chemical Company, Inc. 

Tablets Pyrldoiine Hydrochloride: 10 mg. 

Riboflavm 

(Vitamin Bg) 

Riboflavin, the empirical formula of which is 
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PSytSeol r/operfi>».— Riboflavin occurs as an orange-yellow, 
crystalline powder of a slight odor. When dry, it Is not appreciably 
affected by diffused light, but In solution, especially in the pres- 
ence of alkalis, it deteriorates on exposure to light. One gram 
dissolves in about tO.OOO cc. of water at 26" but is more soluble 
in a physiologic solution of sodium chloride. It is less soluble in 
alcohol but \cr> soluble in dilute alkalis. 

Adhnt and l/ses.— Riboflavin is a specific in the treatment of 
cert.iin characteristic lesions of the tongue, (he lips and the face 
The symptoms m.iy be dcscribctl briefly as follows: A glossitis 
ma> be observed before other signs of riboflavin deficiency ocwr 
As the deficiency progresses, the lips become reddened, then shiny 
and denuded, with maceration and fissuring of the angles of the 
mouth (cheilosis) Frequently, seborrheic follicular keratoses occur 
at the nasolabial folds and even over the nose and forehead. 

Riboflavin deficiencj- ts responsible for certain ocular manifesta- 
tions characterized b> itching, burning and a sensation of roughness 
of the oes (keratitis), accompanied by mild photophobia. The 
anatomic changes may vary from a superficial invasion of the cor- 
nea by capillaries to an catensivc vascular proliferation, with or 
without infiltration, opacity and exudate formation. 

Riboflavin also maj be used for the alleviation of symptoms of 
riboflavin deficiency encountered In other diseases, notably pellagra. 

flojoje.— For infants, the recommended intake of riboflavin Is 
0 6 mg. dall) The allowance increases to 2 to 2J mg. dally M- 
iwecn (he ages of 14 and 20 years Adults should ingest J.S to 18 
mg. daily, The requirement efuring pregnancy and faetation a 
higher. When riboflavin is used therapeutically the dosage 
from 2 to 10 mg per day depending upon the severity of the 
deficiency No side effects have been noticed follow’ing the climtai 
adminbtration of relatively large doses The vitamin is equally 
effective whether adminbtercd orally or parcnlerally. 

Abbott Laboratobics 
Tablets Riboflerin: 5 and 10 rag 

AaiERlCAK PilARMACEUTtCAL COSfPA.W, I.VC. 

Tablets Riboflavin: 5 and lOtng 

E.VDO Products, I.vc. 

Tablets Riboflavin: 5 mg. 

The Evfo.v CosfPA.w, Ikc. 

Tablets Riboflavin; 5 and 10 mg. 

Hart Drug Corporatiok 

Tablets Riboflavin: 5 and 10 mg. 

IvES-CASfERO.v CoiiPAffY, Dnisjoy or Awerica.v Hosie Products 
CORPORATIO.V 

Tablets Riboflavin: 5 and 10 mg. 
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white co’Stils or ts a crysuinne powder, ha\'ing a slight, chine* 
teristic odor. One gram dissolves in about 1 cc. of water and in 
about 100 cc. of alcohol at 25*. It Is soluble In glycerin. 

Aef/o/is and Utnt . — Thiamine is of value In correcting and pre- 
venting beriberj. This disease with Its nervous and cardiovascular 
manifestations is due primarily to an insufficient supply of thiamine. 
It is probable that in the malonty of Instances of human beriberi 
there are also deSdencies of food constituents other than thiamine. 
Probably there are conditions that could be designated as “latent 
beriberi"; it does not seem wise at this time to formulate a definite 
statement covering such conditions other than that below concern* 
ing beriberi heart. 

Thiamine is of value in correcting and presenting anorexia ol 
dietary origin only if the fault of the diet is lack of thiamine. 


The administration of tidsmine in excess ol that present in the 



s , , • ' 

neuritis of pellagra, this sitamin may be of value in the treatment 
of these conditions. 

Thiamine is elective in re*«slabli5hing the normal function of the 
ardiovascular system if the dnfunction was caused by thiamine 
deficiency Evidence is lacking that thiamine is efiertiye in any 
other type of heart disease. At limes organic heart disease and 
beriberi heart coexist. Administration of thbrnine is Justlfira ui 
these patients. 

Thiamine requirement is Increased when there Is greatly aug- 
mented metabolism such as occurs in febrile conditions, hyper- 
thyroidism or \dgorous musoibr activity. . . 

Poiagt. — For Infants the recommrnded daily intake of thiamine 
h}drochloride is 04 mg The allowance increases to IJ to 1.7 mg. 
daily between the ages of 13 and 20 years Adults should rettist 
1 to 1.8 mg. daily. In the well-balancri diet the thiamine require- 
ment should be obtained from the food Evidence on which to bast 
dosages in the treatment of acute deficiencies is meager. Doses or 

the order of 10 '' -.i.nces. 

Thiamine is ah: • 

tions for parer • ■ * ' 

minbtration is ■ ^ 

dosages of highly potent solutions may cause anaphyiactic suock 

Abbott Labobatories 

Tabitti Thiarnina Hydroehlortd*: J, 5 and 10 mg. 

AWERICAK pHARMACEOnCAL CoUTAITV, InC. 

Tableb TWamina HydroeMoricIa: S and 10 mg. 


The Bosvuan Bros. Drug Companv 
Tablah Thtamina Hydroehlorida: 5 and 10 mg. 


dtacli 


tlisukis 

iaiiiiiis 

iJsirffuS 

ritx'O* 

sorJf* 

ar=^ 
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®ovtt 4 r., Wm 

Cjiew """* ,Q 


CoEir "* "* In 

“u'S “"Wn"S^"i*“'‘'«a... 4„ 
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- , "■‘•mme Hy7 ^c. 

'''“"">»la„„f, '” "ch c„b,/^“'™ co„,„ ™b.c 

Thuiy ^°^4WV per cent 

•• Jand 10 mg 
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Ivxs-Camero.v Companv, Division of American Home Products 
CORPORA nON 

Tabith Tfilatfline Hydrechtorida: 5 Snd 10 ing. 

Keith- Victor Pharxiacae Company 
Tabteh Tblam’ina HydroeMorida: S and 10 mg. 

Lwcoin Laboratories, Inc. 

Lyophilized Thiamine Hydrochloride: 10 cc. vi'als. Each vial con- 
tains 01 Gm. of thiamine hydrochloride. Reconstitution with 
accompanying diluent gim a solution containing 10 mg oi 
thiamine hydrochloride in each cubic centimeter. The diluent 
contains 016 per cent metbylparaben and Q04 per cent propyl- 
paraben as preservathes. 

Tablets Thiamine Hydrochloride: 10 mg. 

Merck Si Co , Inc. 

Powder Thiamine Hydrochloride: S, 2S and 100 Gen. bottles. 

Tnt \Vm. S. Mefreu. CoxtpANV 
Tebleh Thiemine Hydroehteride: 5 and 10 rng 

E. S. AIttXER ZjtBORATORlES, InC. 

Tablets Thiamine Hydroehleride: 5 and 10 Rig. 

National Drug Company 
Tablets Thiemine Hydrochloride: 1 mg. 

Nion Corporation 

Tablets Thiemine Hydrochloride: 10 mg. 

Pasadena Research Laboratories, Inc. 

Solution Thiemine Hydrochloride: 10 CC. vials. A solution con- 
taining 10 mg. of tbiatnme hydrochloride in each cubic centi- 
meter. Preserved with OJS per cent cblorobutanol. 

Physicians' Drug Ei Supply Company 
Tablets Thiamine Hydrochloride: 1, d, 5 and 10 mg. 

J. B. Roeric & Company 

Solution Thiemine Hydrochloride: 10 cc vials A solution con- 
taining 10 mg of thiamine hydrochloride in each cubic ccntim 
Preserved with 0‘55 per cent cblorobutanol. 

WitUAM H. Rorer, Inc. 

Tablets Thiamine Hydrochloride; S mg. 

E. R. Squibb & Sons, Division or Oizn Maiuieson CnemicM' 
Corporation 

Tablets Thiamine Hydrochloride: 3, 5 and 10 mg. 



VITAMIN C 595 


Sucass CmmcAL Company, Ikc. 

TttUfj TWamin* Hy^JfecWorJ*; 10 mg. 

Surtnr & Case Coi»any, Inc. 

TabUh ThJamlne Hydrachlori^a: 1 tng 
U. S. VmurN Corporatjow 
T*bU»* Tbiamma Hyrffoebleride. 5 and 10 mg 
The Upjohn Company 
Tablefj Tfitamlna HydroeMorW#: S and 10 mg. 

The V/xe Chemjcai Company, Inc, 

T«bl«h Tbiamm* Hydroebforida: 1, 3, S and 10 mg. 
Vanpeit ic Brown, Inc 
Tablah Tbtamina Hydroeblodda. 5 and 10 mg 


WaIXER l^ABOBATORItS, InC. 

ASS’,™''"'!". IS J»d 60 cc bottles 

tBbS ?.S_T'*-"'S ’ b' tbonune byOtocbtadt in each 
<*BUm«ler. P/eser\’«d wUh 01 par cent methylparaben. 

Tablafj TbUmifla HydreehlofJda- 1, 3, S and 10 mg. 


Wcdasop-Srjjtjpjrs^ Inc. 

Tablalj TbJamJna Hydrachtarida: S and 10 mg 


Mixed Vifamln 8 Components 

— "TViasyn B Capsules {and Tablets] conlaio 


<*tJd. See the monographs on these components. 

Bxswes t Company, 

Z»c. 

capsule contaiiu 2 mg of thiamine hydro- 
3 mg. of riboflavin and 20 mg. of nicotinamide 


VITAMIN C 

{vitamin C) is present in such foods as fresh 
comm« fruits, Jet entirely Wfcing in such others as the 

used grains. AH pure ascorb'c acid preparations 


ve 

to 


hlooH 1 “ , ot* roentgenologic *vid«K« m the long bones, the 
iVn* I 2 s«>rbic aad and the chsucal picture and history 
‘^tai Caries, pj’orrbea, certaio gum infections, anorexia, anemia, 



596 VITAMINS 


t,--. • f I* « . . • ■ themselves sufScienf 

' : ■ ' ■ )me of these may be 

‘ ^ • Ascorbic acid is of 

value in these symptomatic conditions only when they are the 
consequences o! a deficiency of ascorbic acid or when there is a 
pathologic interference with asamilation of the amount necessary 
for the preservation of health. This latter situation is rare. 

Because ascorbic acid is a dietary essential its administration in 
concentrated form is of value in conditions where difficulty is 
encountered in introducing it orally or in utilizing ordinary food: 
in the usual way. Generally, it b administered in the form of an 
ascorbic-acid-carrying juice. It may be administered intramuscu- 
larly in concentrated form as sodium ascorbate when persistent 
vomiting, diarrhea or other conditions prevent the utilization of 
proper amounts taken orally. 

In planning diets for infants who do not receive breast milk, and 
for small children, it is advisable to make special provision for a 
source of ascorbic acid such as orange juice because the concentra- 
tion of ascorbic acid in fresh cow’s milk is only about one-fourth 
of the concentration in mother’s milk and because in most foods 
the vitamin content is reduced during cooking or processing 
£)«i«ge.— The recommended daily intake of ascorbic acid for an 
infant is approximately 30 mg Recommended levels of intake 
increase through childhood to 80 to 100 mg daily between the 
ages of 13 and 20 years For adults, the recommended daily intake 
is 70 to 75 mg. During pregnancy and lactation, the allowance 
may be as high as 100 or ISO mg 
When pharmaceutic preparations are prescribed, the protertive 
dose for infants is 10 mg. daily, and the therapeutic dose is 30 to 
50 mg. daily The protective dose for adults is 25 mg. daily and the 
therapeutic dose is 100 to ISO mg. daily. Each 1 mg. is equivalenj 
to 20 international units of vitamin C No evidence btUIs that 
tenfold increases exert detrimental efiects. 

The l/SJ*. requires that the potency of ascorbic acid prepara- 
tions be expressed, on the labeling, in milligrams. The Council on 
Pharmacy and Chemistry has recommended that the marketing o 
dosage sires of ascorbic acid preparations should be Jiroitea to 
10, 25, SO and 100 mg. tablets, and to concentrations of not mote 
than 100 mg per cubic centimeter in containers of less than 10 cc. 

SODIUM ASCORBATE.— ASCORBIC ACID INJECTION-U-S P- 
— “Ascorbic Acid Injection is a sterile solution of ascorbic acid 
water for inj'ection prepared with the aid of sodium ’ 

sodium carbonate or sodium bicarbonate. It contains not less tn 
95 per cent and not more than llS per cent of the labeled amou 
of CeHsOa.” USJ’. The USJ>. requires that potency of ascormc 
acid be expressed in terms of ascorbic acid on labels. The struct 
formula of sodium ascorbate may be represented as follows. 

I — O-^ H M 
0=:C-C=C-C-C- 6 -OH 

h6n*6 hh6 H 
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Parke, Davis & Compaky 

Solution Sodium Aieerboto: 2 cc. ampuls. A solution conUlniog 
sodium ascorbate equivalent'to 50 mg. of ascorbic acid in each 
cubic centimeter. Preserved with 0.1 per cent sodium bisulfite, 

William H Rober, Inc. 

Solution Sodium Aieorbato: 1 and 5 cc. ampuls. A sterile aqueous 
solution containing sodium ascorbate equivalent to 0 1 Gm. of 
ascorbic acid in each cubic centimeter. Presers-ed with O.OI per cent 
aminoacetic acid. 

ScHENLEY Laboratories, Inc. 

Solution Sodium Aieorbat*: 5 cc. ampuls. A solution containing 
sodium ascorbate equivalent to 01 Gm. of ascorbic acid in each 
cubic centimeter. 

Standard Pharmaceutical Companv, Inc. 

Solution Sodium A<eorb«t«: 2 and 5 cc. ampuls A sterile aqueous 
solution containing sodium ascorbate equivalent to 50 and 100 
mg., respectively, of ascorbic acid in each cubic ctntimeteT. Tte- 
served with 04 per cent chlorobutanol and 07 per «nl sodium 
bisulfite. 

Testacar & Company 

Solution Sodium Aseorbato: 2 cc. ampuls. A sterile aqueous so|u« 
tion containing sodium ascorbate equivalent to 50 mg. of ascorbic 
acid in each cubic centimeter Preserved with 0 18 per cent methyl* 
parabcn and 0.02 per cent propylparaben. 

5 cc. ampuls. A sterile aqueous solution containing sodium 
ascorbate equivalent to 100 mg. of ascorbic acid in each cubic 
centimeter. Preserved with 045 per cent chlorobutanol. 

The \'itarine Company 

Solution Sodium Aieo'bet*: 2 cc. ampuls. A solution containing 
sodium ascorbate equivalent to 50 mg. of ascorbic acid m eacn 
cubic centimeter. 

5 and 10 cc. ampuls. A solution containing sodium ascorbate 
equivalent to JOO mg of ascorbic acid in each cubic 
All sires preserved with O.I per cent sodium bisulfite and Oa 
per cent chlorobutanol. 


VITAMIN D 

The term "vitamin D’' is applied to two or more substanew 
which have a function in the proper utilization of 
phosphorus. Two forms of naturally occurring vitamin D have bet 
isolated One of these, vitamin Dj, or calciferol, is oMained in pur 
crj’stalline form as one of the products of the ultraviolet 
of ergosterol; the other, vitamin Di, can be prepared in the sa 
manner from 7-dehydrochoIesteroi Antirachitic 
these compounds also can be accomplished by electronic . . 
ment. These two forms of vitamin D possess equal antiracnw 
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potency jn oian. They also tend to devale the level of serum 
cakiuns, an efl^ect which varies with the different substances and 
does not paraiiei the antirachitic effect 

The V^J^. requires (hat the potency of vitamin D preparations 
be expressed, on the iabeling, in USP units or the metric equiva* 
lent. 

CALCIFEROi.-U.S.P.— Orisdol (Wurnreop-STEASSS). — ViUmin 
Dj— 9,10-ErgosU{etraenc-(ia 10, S 6.1 S. 22 23)-oI-J. The struc- 
tural formula of vitamin Dj may be represented as follows: 



fhfikol ^nperfits . — Calciferol occurs as white, odorless crystals 
U is affected by air and by light Calciferol is Insoluble in water. 

Il U visIoVIa Ia ... «•> *»hAr ant^ rn fativ nllt 


“iiu piiyspjiorus inetaDousm couipiKdiiods sum a* uii** 
cien^ or glandular malfunction may preclude normal response 
to vitamin D therapy. During acute infections, especially infections 
of the gastro-iRtestinal tract, vitamin D may prove ineffective 
because it U absorbed poorly Animal experimentation has shown 
that correction of an inadequate mtali« of vitamin D results in 
the more economical uUIization of calcium and phosphorus and 
also that the undesirable effects of improper ratios of calcium and 
phosphorus m the diet can be largely overcome by a normal muke 
of vitamin D The application of these observations to man is not 
entirely apparent because adequate clinical evidence showing the 
availability of different forms of calcium and phosphorus is lacking, 
but it is, certain that vitamin D has a favorable influence on the 
Rietabolbnijif calcium and phosphorus ^ ^ ♦,»[»!. 


lartot in the prevention or srresl of canes 
^ uirecl exposure of the skin to ultraviolet rays from th^sun^or 


ihe treatment of refractoiy rickets, that is, occasional cases o» 
rickets which do not respond (0 freaiment with the usual dosages 
even much larger dosages of vitamin D. In some of these cases 
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the fJeketa is caused by a disturbance of the add*base balance 
and has been treated succcssfuDy by administration of sodium 
bicarbonate or a sodium cltrate*citric acid mixture. Massive doses 
of vitamin D also ha\e pros’et] effective In the control of other 
ca«<s of rickets. The quantity of vitamin D needed may be so 
larpe that it borders on the dosattes of vitamin D that arc definitely 
toxic, and such treatment should not be undertaken without first 
cxplonnR other possibilities or without careful observ'ation for 
siftns of toxicity. Some investigators believe it desirable to examine 
the urine daily for cafdum casts, albumin and red btood ceffs 
while the maintenance dose m t^ing established. Others belies’e 
less frequent examination is necessary After the dose is estab* 
lished, weekly examination, using the Sulkowilch test for excesshe 
excretion of calcium, is sufficient. The blood should be examined 
ueekly or oftener to avoid a rise of calcium above 12 mg. per 
too cc if the dosage exceeds 20,000 units daily for the infant or 
50,000 units for a child If anorexia or nausea should appear, the 
child must be brought promptly to the attention of the ph)s{ctan 
and vitamin D administration should be discontinued. Ulien the 
mainten.xncc do‘e has been established, operative procedures to 
correct rachitic deformities may precipitate a temporarj’ state of 
toxfcfty and the bfood fevefs of calcium must be watched cio»fy. 

Vitamin Dj (calciferol) and dihydrotaebystero), when adminis- 
tered in large doses, raise the level of scrum calcium. This result 
is achieved in part by an increased absorption of calcium, and in 
part by mobilixation of calcium from (he bones. For this purpose 
these compounds may be given by mouth over considerable 
penods, provided the scrum calcium does not rise above norma' 
levels. An abnormally high Icxcl of calcium in the serum ma.v 
have a serious or even fatal effect There is no de\eIopinfHt of 
tolerance. . . _ . 

Because of its effect on the level of serum calcium, vitamin D u 
used in correcting hypocalcemia or parathyroid tetany. Vitamin Dg 
and dihydrotach>sleroI have simibr effects and are equa/iy effec* 
live in the management of hypoparathyroidism. Dunng thnr use 
frequent determinations of serum calcium are desirable The Sulk^ 
witch test is helpful and Is so simple that it may be perfon^ 
by the patient Its routine use during treatment reduces the number 
of determinations of serum caloum that are necessary 

Large doses of vitamin D are of value in the treatment o* lupus 
vulgaris. Clinical evidence does not warrant the use of massive 
doses of vitamin D in chronic arthritis, allergic disorders or 


Ooioge.— The vitamin D requirement apparently bears no rela- 
tionship to the age of the individual. A daily' intake of 400 unu 
is believed to meet the ordinary requirements of sU age 
treatment of the average case of rickets, 1,200 to 1^00 
appear to suffice. For massive dose therapy in refractory ncKci , 
see the actions and uses statement. . . 

Treatment of parathyroid insufiSciency commonly is mmaiw 
with relatively large doses of the activated sterols, 
smaller maintenance doses. The management of acute paratny 
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letafly may require 2 to 8 mg. of pure dihydrotachysterol vbich 
is approximately equivalent to JO to 40 sng or 400,000 to 1, €00, 000 
internaciona] units ot vitamin D. The amount of the substances 
necessary lor daily maintenafice varies greatly in individual cases 
but averages between 0.6 and I mg- of pu« dihydrotachystwol 
or 3 to 5 mg. <120,000 to 200,000 I.O,) of vrtamm D 
In recent years there have been reports of the successful ns^f 
large doses of vitamin D in the treaimeot of lupus vulgans The 
most effective dose of the vUamm in Ih® treatment of this con 
dition remains to be determined. Doses of the order of lOO.OQO to 
200,000 units three times during the first ««k., twee during the 
second wc^ and weekly thereafter have been used with apparent 
success Pcctairtions to avoid injury from excessive mtaWes of 
vitamin D should be observed as described m the actions and use® 
statement. 


WutTHROP'SlEAJlKS, INC. 

Capsules Dmdol Coecentfated Solution In 0.1- 0 2 CC cap 
wile contains 1 2S rng of calciferol and has a potency o! 50,000 urn . 

ti viUmiii D (VS P.) 


Sulution Drltdol 5« frepyUn. eiyeoh 5, 10 and 50 c< bottles 
Each cubic centimeter contains 02S mg of caloierol and h« a 
potency of 10, OM units of viUmin D (USP) per gram The 
propylene glycol osed In the preparatton of this product compiirs 
wrta the standards for propylene glycol-NNR 


CepiuUi OfUdol wHh Vitamin Ai 5,000 U S P units of vitamin A 
and 1,000 U.SP. units of vitamin D in corn oil 


Dri,d«l wits A. (Wotw I!? 

50 cc, bottles. 50,000 IJ.S P units of viurnin A and 10, wO U h i 
units of vitamin D per gram In sesame od 
U. S trsdeaiarlc SJa,6fil. 


VITAMIN E 

. In 1925 it was deraonstraUd conclusively that "1“^' 

be included in the diet of the rat fo enswt 

There are at least three naturally occumog compounds , 

Vitamin E activity: alpha, beta and gamma wc^herol The wv 
of vitsmm E in human physiology has «« »««; .r, 

There seems to be asrrrir’*”* that the vitamin » ...ntmenr 
the treatment of sCeriUty and of dubious value lo u> t 

" lltS^Se^claS that vtUmin E » 

®f many common, wtious diseases CarefufiJ’ ® 
ments have not substantalcd these dawns 

VITAMIN K 

Hypoprothiombinemia results ftom *”*'l»mn^u*ibswb^ 
vtiaaun K to the liver as occurs when ite ^ 
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poorly, from hepatic disease that Incapaciiales the liver for pro- 
thrombin formation or from antagonism to prothrombin formation 
as produced by certain anticoagulants. In general this condition 
responds promptly to proper administration of the vitamin 

Inv^tigations have shown that there are at least two naturally 
occurring vitamin K’s; they arc referred to as vitamin Ki 
(C.-uH^cOj) and Vitamin Ka (C 4 iH 5 bO.»). 

There are also a number of synthetic naphthoquinone deriva- 
tives, referred to as vitamin K analogues, that produce a wide 
range of vitamin K activity. Some of them are watcr-soIuWc. 

The VST requires that the potency of vitamin K preparations 
be expressed in milL'grams on labels. 

MENADIOL SODIUM DIPHOSPHATE.U.S P.— Syniayvit* Sodium 
Diphosphate (Hoitmavn-La Rociic) — TTie hexahydrate of the 
tetrasodium salt of 2-mcthyl-l,4.naphthafencdiof diphosphate— 
“Mcnadiol Sodium Diphosphate contains not less than 97.5 per 
cent of CiiHuNaiO^Pj, calculated on the anhydrous basis.” VST- 
The structural formula of menadioi sodium diphosphate may be 
represented as follows 

,ONa 

OPsO 

* . 6H,0 


Phytitc! PropeW/ei.— Menadioi sodium diphosphate is a while or 
pink to light brown hygroscopic powder with a characteristic odor. 
It is very soluble in water and insoluble in alcohol and ether. The 
pH of a 1 per cent solution is 7.8 to 6 5. 

Acl/oni o/id Utts . — Menadioi sodium diphosphate, a 
derivative of menadione, has the same actions and uses as othe 
analogues of vitamin K Therefore, it is useful in the prevenuo 
and treatment of hemorrhagic disorders associated with 
thrombinemia caused by a deficiency of vitamin K, overdosage o 
systemic anticoagulants such as bishydro-xycouniarin, or 
to the administration of large doses or the prolonged use of san 
lales, quinine, sulfonamides, arsenicals and barbiturates. 
indicated in physiologic hypoprothrombinemia of the 
well as in prothrombin deficiency caused by t ^mcr 

orders that interfere with the absorption of the vitamin, meJu s 
deficiency of intestinal bUe that is essential for the 
natural and fat soluble forms of vitamin K Menadioi * . 

diphosphate h water soluble and, therefore, absorbed m 
oral administration without bile salts. It also is effective > 
parenteral administration. ^ 

Dotage . — Menadioi sodium diphosphate is administered ora 
and by injection subcutaneously, intramuscularly or 
On the basis of molecular weights, the dosage should be at 
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three times that of menadione to ptovide a tbeoreticftUy equivalent 
amount of vitamin K activity. ITie calculated ratio is 3.1 rag of 
menadiol sodium dipKosphale to 1 mg of menadione For the 
management of prothrombin deficient hemorrhagic stales, the 
average dose for adults should rai^ from 3 to 6 mg daily and 
may be administered oraily or parenterally as the situation requires 
Larger doses may be given if necessary. As an antidote for bishy- 
droxycoumarin overdosage, a dose of 75 mg mltamuscularly, 
repeated as often as necessary, is recommended For the preven* 
lion of hemorrhage assodated with prothrombin deficiency caused 
by salicylates after tonsillectomy, a total daily dosage of 10 to 75 
mg (administered in three divided doses) is recommended For 
the pre%’ention of hemorrhagic disease of the newborn, either 
6 to 12 mg, is administered parenterally to the mother during 
libor, or 3 mg. is given to the infant immediately after debvery. 

HorpMAN-Ln Roche, Ikc. 

Setulion SynlsyvDs Sodium Dl^osphai*. I CC ampuls An iso- 
tonic solution containing S or 10 mg of menadiol sodium diphos- 
phate in each cubic centimeter 

2 CC ampuls An isotonic solution containing 37 S mg of mena- 
dwl sodium diphosphate in each cubic centimeter Stabilized with 
sodium metabisulfite and preserved with 04S per cent phenol. 

Tableft Synlayvlte Sodium Diphoiphale: 5 rag 

U S patent 2.3S4,JJ2 V S iradenurk JM.U7 

M£NAD10N£-U.S.P,— MelUpbUlen«--Menapbtbone~■2-Metbyl- 
1.4-Daphthoqulno^e.<— “Menadione, dned over suifurie acid for 
4 hours, contains not less than 955 per cent of CjiHgOs’ C/SP 
Jhe structural formula of menadione may be represented as 
foUowst 



Wyileef ?«p*,«„^Menadione Is a bright yellow, 

Powder It is nearly odorless and is affected by sunhgbt It » 
Ppclically insoluble in water One gram dissolves m about 60 tc 
of alcohol It is soluble in vegetable oris 

end y,«._MeniMiwne » » synthetic naphthoquinone 
derivative having the physiojogic properties of vitatmn K 
Menadione is highly effective agamst the hemoirhagic mathesn 
?' ®^f™«ive jaundice and biliary fistula 
*»t-$o!ub!e, It is not absorbed when the flow of bile u obstructed 
M otherwise diverted from the intestine, Uius depniing the liver 
« » necessary constituent for the foirnaUon «f prothrombin ana 
multiftg in a prothrombin defideno^ To overcome prothrombin 
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deficiency secondary to bile obstruction or biliary fistula, menadi- 
one either must be given parenterally or orally with bile salts, 
unless a u'ater-soluble preparation is used. 

The hemorrhagic state associated with primary hepatic disease 
1$ controlled In part by menadione and Its analogues. The efficient 
of thb treatment Is limited because in the formation of prothrombin 
the diseased liver can utiliae the adminlsteted vitamin only to a 
limited extent. 

The hemorrhagic states that exist in connection with certain 
intestinal disorders, such as ulcerative colitis, sprue, celiac disease 
and certain postoperative states characterized either by a loss of 
continuity of the intestinal tract or by a disturbance of its absorp- 
tive surface, also arc favorably affected by menadione. 

Menadione also is indicated when orally administered anti- 
infective agents, such as sulfonamides or antibiotics, so inhibit 
bacterial growth that endogenous formation of vitamin K b 
decreased critically. Furthermore, it Is effective against the 
prothrombin depressing action of other agents such as salicylates. 

In the treatment of physiologic hypoprothrombincmia of tbs 
newborn, which exists during the first week of life, and in the 
prevention of the consequent hemorrhage, the vitamin and its 
analogues usually are beneficial As little as 0.5 to 2 mg of the 
vitamin or the naphthoquinones, when administered parentemlly 
to a woman during labor, ensure that the newborn infant will have 
a normal amount of prothrombin in the circulating blood. The 
same doses gi%'en parenterally to the newborn infant also produce 
(his effect. 

The administration of menadione also is effective in the extremely 
rare cases of primary dietary deficienc>’ of vitamin K. 

Potagt . — The therafwutic dosage Is 1 to 2 mg. daily w ^ 
prescribed by ^e physician In prothrombin deficiency causra by 
bile obstruction, bile salts should be administered with menadione. 

The Council on Tharmacy and Chemistry has recommendri that 
the marketing of dosage sires of menadione should be limited to 
1 or 2 mg tablets or capsules and concentrations of 1 or 2 rng. 
per cubic centimeter for solutions. 

"Cavfion. — Mtnadione powder is irritaltng to the resptritory 
tract and to the skin, and an alcoholic solution has vesicant prop- 
erties.” UJSJ’. 

R. E. Dwicni & CoMPANV 

Capsules Menadione: 2 mg. 

Enoo Products, Inc. 

Solution Menadione in Oil: 2 ct ainpuis. A solubon in corn oi 
containing 1 mg. of menadione in each cubic centimeter. 

Tablets Menadione; 1 and 2 mg. 

Gold Leaf PiiAssfACAL CoxrpAWY, Inc. 

Tablets Menadione: 2 mg. 
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LlMCOlN LABOSlATOattS, ISC. 

Solution Men«diofl» in Oi! wifh Ale^ho! 2%: IS cc vials 
A solution in sesame oil containing 2 mg oi rnenadione in each 
cubic centimeter. Preserved wilb OS per cent enloroautanol. 


E. S Milur Laboratoiiies, Ittc. 

Solution Monsdlone in Oil' 1 cc ampuls A solution conlaimrlg 
I mg of menadione with 2 per cent Iwniocainc in each cubic centi- 
meter. Preserved with 0 5 per cent cresoi 
T«bUts Menadione; 1 mg. 


U. S. VmMlN CORPOHATION 
Cspsufes Menadiene: 1 mg. and 2 mg 

Solution Menadione in OH; I cc ampuls A solution m corn oil 
centaming 1 »g. ot menadione in each cubic centimeter 

MENADIONE SODIUM 8lSUlRTE-U.SJ‘-—HytInone (Abbott) — 
"Menadione Sodium Bisulfite contains not less than 9^ cent o 
CiiHgOaNaHSOs, calculated on the anhydrous basis H 

may be prepared by the fnleraction of menadione 
bisulfite to form the addition product The siroclura formula of 
menadione sodium bisulfite way be representeo as loiJows 
0 

It fSO/u 


CO 


u 

fhiUaJ f«f.r#;er.— Menadione sodium o^ 

white, crystalline, odorless hygroscopic powder ® ^ ,j 

menadione sodium bisulfite dissolves in aUut 2 « 

^ghiiy soluble In alcohol and is almost insoluble 

Act/oo* o«d Uttt . — Menadione sodium boulfite 
isme conditions as is menadioBe. which in water, 

properties of vitamin K UrUike menadione it u sorbic 
and stable aqueous solutions may be ^ ust 

u water soluble, it b effective Bdmiiustered <>« b 
of bile salts in conditions where the flow of bile ,„,famuscularlv 
Oc.05e.-U may be administer^ 0 5 to "mg During 

or intravenously, the average daily dose bemg 0 5 j 

administration of the drui the oi 

should be followed, especialfy when there u . 

additional dose during a 24 -hour i)er«^ ^ dt«.s t 
jnent with bbhydroxycoumatin, if prothr^oi > j 

low js per cent or sums of Weeding inMi.'iu 

mthadione sodium bbulfite are given by slow 1 • 

Abbott Labosatorics ,},mndc 

Solution Hylmones 10 CC. ampoU An isotonic s 
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solution containing 7J mg. of menadione sodium bisulfite in each 
cubic centimeter. Stabilized with OJ6 per cent sodium bisulfite. 
U. S. patent 2,367,302. U. S. trademark 514,207. 

The Wai. S. Merrill Compahv 
Solution Menadione Sodium Bisulfite: 1 cc. ampuls. A solution 
containing 3 84 mg of menadione sodium bisulfite in each cubic 
centimeter. Stabilized with 0.14 per cent sodium bbulfite. 

U. S. patent 2,331,808. 

PHyTONADJONE-U.S.P.— Mephyton (SziASp & Doiime)—2- 
Mcthyl-3-phytyl-l,4-naphlhoqulnone — Vitamin Kj. — The struc- 
tural formula of phytonadione may be represented as follows' 


PAyjieo/ P/opertiei.— Phytonadione is a yellow, very viscous, 
nearly odorless liquid. It b stable In air but decomposes in sun- 
light. It b soluble in alcohol, benzene, chloroform, ether and 
vegetable oils and insoluble in water. A solution of I part phytona- 
dione and 20 parts alcohol b neutral to litmus 
Adhits e/id £ftes.— Phytonadione has a more prompt, more 
potent and more prolonged effect than the vitamin K analogues. 

Its reliability in treating undue bypoprothrombinemb from 
anticoagulant therapy is of particular importance Phytonadione 
can be depended on to reverse anticoagulant induced hypppro- 
thombtnemia to safe levels whether bleeding is only potential or 
actually has occurred An adequate intravenous dose of the emul- 
sion of the vitamin usually will stop bleeding in 3 to 4 hours ano 
produce a normal prothrombin level in 12 to 14 hours 
See the monograph on menadione for other uses . , 

Dosagt . — Phytonadione b available in an emuhioo designeo 
specifically for intravenous use. 

For the treatment of undue anlicoagulant-induced hypopro- 
Lhrombinemia, 50 to 100 mg. is recommended. Dosage for hypo- 
prothrombinemia from other causes varies widely depending oo 
the nature and severity of the condition. In obstructive jaundice 
or biliary fistula as little as 2 mg daily may suffice, yet as muen 
as 20 mg or more a day may be required, in gastro-mtesuna 
disorders interfering with absorption of the vitamin, 5 to 
or more daily may be needed, in hepatic disease. 50 n^- 
times a week has been reported useful; for hemorrhagic disease o 
the newborn, 0 5 to 2 mg. fa considered adequate for propnyla^'S^ 
for treatment, up to 10 mg may be used. . 

The emulsion of phytonadione should be given not faster tna 
10 mg. per minute. Adminbtration is facilitated by mixture wi 
a suitable diluent such as water for inj'ection-U S P. or stern 


CX): 


II 1 

ACHiCHrf-f-CH/THzCHjC-lj 
fl CH. iH, 
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isotonic sodium chloride for parenteral use-tJ.S P ; S to 7 cc or 
more of the diluent is used to each cubic centimeter of the 
emulsion. 

-' • •• • anticoagulant-induced 

embered that the patient 
irds of intravascular clot- 
therapy Therefore, pro- 
rly so that the prothrom- 
hin may be balanced properly between levels protecting the 
patient from intravascular clotting on the one hand and patho- 
logic bleeding on the other If subsequent anticoagulant therapy 
is needed and if the patient has been rendered temporarily resistant 
to prothrombin depressing agents, hepann may be used 

Sharp & Dohme, Division or Merck & Co , Inc 
Emgfjfon Mephyfon: 1 cc ampuls An emulsion containing 50 mg 
oi phytonadione in each cubic centimeter 
17. S trademark 582,261. 
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Preparations of Vitamins A and D 
Concentrates from fish liver oils and concentrates of vitamin D 
8re used in the manufacture of a vanely of vitamin A and u 
P«|Mrations that are used therapeutically and prophyjaclically 
ror actions, uses and dosage of vitamins A and D, see monographs 
on oleovitamin A and calciferol. 


BURBOT LIVER OIL.— The oil extracted from the livers of the 
Burbot CLota maculosa), family Gadidac It has a potency of not 
>«S than 4,8S0 y S P units of vitamin A per gram and of not less 
than 640 U,S P units of vitamin D per gram 
/^rsf'ea/ Propert/ei.— Burbot liver oil is a pale, yellow, oily liquid, 
It has a slightly fishy, but not rancid, odor and a fishy taste. It is 
soJuble in benzene, carbon disulfide, chloroform, ether and ethyl 
acetate and is slightly soluble in alcohol 
Z^cboat, (/set and Doiooe,— See the monographs on oleovita- 
'htn A and calciferol. 

Roweu. Laboratories, Inc. 

Burbot Liver Oil: 60 and 240 cc. bottles 

Cjpjule, Burbot Liver Oil- OS cc. adjusted to have a 
J’ol less than 2,215 USP. Units of vitamin A and 315 u.i«i 
units of vitamin D pet capsule. 

concentrated oleovitamin a and D,— Concentral^ 

*>lwvj{amin A and D is either fish liver oil. or fish liver oil ddut^ 
^ilh an edible vegetable oil, or a soluuon of \ilamiri A and U 
Wnrentrates in fish liver oil or in an edible vegeUble oil Tl« 
Vitamin A is obUined from natural (animal) sources or uom 
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synlhcllc vitamin A or ib faUy*acid esters and the vitamin D may 
be from natural (animal) sources or may be synthetic oleonta- 
min D Concentrated oleovitamin A and D contains in cadi gram 
not less than 50,000 and not more than 65,000 P. units of 
vitamin A, and not less than 10,000 and not more than 15,000 
U S P. umis o( vitamin D- 

Physical Ptopttfits , — Concentrated oleovitamin A and D Is a 
• hin, oily liquid nhich may have a fishy, but not a rancid, odor 
id taste. 

Acflons, Uses end Oosege . — Sec the monographs on oleovita- 
min A and calciferol. 


McKesson k Robbins, Inc. 

Coneantrafad Olaa Vifamini A and D: 6 cc. vials, A concentrate 
of vitamins A and D prepared from cod liver oil, the concentrate 
containing not less than 60,000 U5 P. units of vitamin A and not 
'css than 16,000 U S P. units of vitamin D per gram. 

Waiker Laboratories, Inc 

Drops Concaniratad Olao Vilamin A and D: Each gram contsins 
not less than 62,500 U5P. unlb of vitamin A and not less than 
10,000 U S P units of vitamin D Natural esters of vitamin A (dis* 
tilltd from fish liver and vegetable oils) plus activated ergosterol 
'r" refined corn oil Flavored with cinnamon. 

PERCOMORPH LIVER OIL— Oltum Ptrcomorphum,-A kW 
' the fised oils obtained from the fresh livers of the percomorph 
' '.‘’es, principally Xiphtas (ladtus, Pneumatephorus ditgc, Thu’*- 
••us ihynntis and Slerfolepis gigas — sometimes also Xcolhunnut 
ptacropierus, Katsuxt-onus prlamss, Sarda chihfnsis, Certno alalungo, 
Thuttnus oriftitalis, Scombtr seombrus, Stnola dorsolts, Lutianus 
ramprehanus, Eptntphflus mono, Koccus linratus, Cynerc"’” 
t.obihs, Erheiort maedonaldi, Epinephelus analogus, Slereoiepu 
ishinagi and Sphyraena argfrstra. Percomorph liver oil may be 
Mended with 50 per cent of other fish liver oils It has a potency 
M not less than 60,000 U S P, unib of vitamin A per gram and o\ 
ot less than 8.500 U SJ*. units of vitamin D per gram. 

Physical PrapefUcs. — The material is a > ellow to brownish-yel‘0"'i 
‘ily lio'iid with a fishy lasfe and odor. It is soluble in be^aen^ 
•arbon disulfide, chlorofonn, ether and ethyl acetate and sligntj 
•oluble in alcohol. 

Aclions, Usns and Dosagtr — Same as those of cod liver oU See 
'he monographs on oleovitamin A and calciferol. 


nrpiCAN Pharmaceuiical CoifpANV, Inc. 

O’jup^ P*rcorr>orphurT», Cod«noI Brand, with Other Fi«h 
n-tl Vi-iterol: 10 and 50 cc A source of vitamin A and 1> m 

nM,h lot le - - ■'""‘1 

-.rf 

nr I , jntair ■ 

8 scA. 0 sr 
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Mead Johnson i Company 

C«p(ul«s Olaum Percomorpfimn wHli Othar Fiih Liver 0!lt end 
Viojieroh Each capsule contains 83 mg of percomorph with other 
fish liver oils and viosterol and supplies a potency of 5,000 J* 
units of vjlamm A and 700 US I* units of vitamin D 

Oleum Poreomerplium with Other Fish Liver Oils and Viosterol' 
W and SO cc. bottles A blend of percomorph liver oil with other 
liver oils and viosterol vvhich contains not less than 60,000 
USP. units of vitamin A and 8,500 USP units of vitamin I> in 
«ach gram 


Ofher Milted VJfamin Pceparafions 

HEXAVITAMIN-N F, — ‘'Hexavilamin Capsules fand Tablets! con- 
lam in each capsule (or tablet) not less than 5,000 U5J Units 
of Vitamin A from natural (animal) sources or from s>nlhetic 
Vitamin A or its fatty-acid esters. 400 USP Units of Vita- 
Mtural (animal) sources or as calciiecol or activated 
l*dehjdrocholesteroI, 75 mg of ascorbic acid, 2 mg of thiamine 
hjmrochloride, 3 mg. of nbodavin and 20 mg of nicotinamide ” 

Acfiofl*. Ute$ cud Ocscge.'^¥ot prophylaxis and treatment of 
conditions arising from deficiencv of vitamin A, vitamin D, ascorbic 
•cid, thiamine, ribodavin and nicotinic acid, see the monographs 
n the various vitamins concerned. 

TBe Wit, S. Meurzix CoStPANT 

T»Ws*i HeMvltsmln; Each tablet contains 5,000 USP units of 
'«amin A, 400 USP units of vitamin D, 2 mg of thiamine 
nydrochloride, 3 mg. of nboflavm, 75 mg. of ascorbic add and 
*0 rag. of nicotinamide. 

Walker LABORATORtEs, Inc. 

C«ptul»j HexiWtsmin' Each capsule contains 5,000 USP units 

vitamin A. 400 US P. units of sitamin D. 2 mg of thiamine, 
^ WR. of nboflavm, 75 me, o( ascorbic acid and 20 mg of niacin- 
amide 

TRIASVN B (See under mired vitamin B components) 
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Miscellaneous Therapeutic 
Agents 


A number of drugs of considerable value do not fall under any 
of the major chapter headings that group preparations of similar 
or related action or use. 

AGENTS FOR TREATMENT OF ALCOHOLISM 

DISULFIRAM.— Antabuw (Averst) — Bts(diethylthiocarbamyl) 
disulfide —The structural formula of disulfiram may be represented 
as follows. 


Physical Froper/ies.— Disulfiram rs a white to light grayi odorless 
and almost tasteless powder The amounts that dissolve in we 
following solvents to form 100 cc of solution arer 3 82 Cm m 
alcohol, 714 Cm. in ether and 002 Gm. in water. 

Actions and Uses — Disulfiram, an antioxidant, 
feres with the normal metabolic degradation of alcohol in m 
body, resulting in an increased acetaldehyde concentration in m 
blood Perfusion experiments suggest that it acts principally o 
the enzyme systems of the liver. It does not affect the 
elimination of alcohol from the body Regular oral administra 
of disulfiram, if followed by the ingestion of s™*** 
alcohol) causes a highly unpleasant reaction, the severity ot wn 
can be correlated with the blood levels of ad- 

• Disulfiram 
holiC bever- 
requires the 
•plication of 
the patient 
expected n 

drinking is resumed, and relatives should be instructed concerning 
the danger of secret administration of the drug Personality ^ . 

have been reported as a consequence of the sudden . ,},j 

alcohol, particularly when disulfiram was administered ag=»im 
wishes of the patient A complete history, preferably w P 
ence of a relative, and a thorough physical cxammatio 
essential. 
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Tbe effectiveness of disulfirant as an aid m ovctcomii^ the 
drinking habit depends upon the demonstration of the unpleasant 
effects produced following li^estion of c\en a small amount of 
alcohol This is accompiished by administering a trial dose of IS cc 
of 100 proof whisky followed immcdiatdy bv small amounb of 
other alcoholic beverages, if such intoxicants might be used by the 
patient, and demonstrating the icaclioa produced on others or the 
patient himself following drug therapy 
Because disuifiram at the dosage now advised is absorbed sloni) 
by the mteslinal tract, therapy must be maintained preferably for 
about 3 weeks before the drug can be counted on to produce a 
satisfactory reaction to the mgeslion of alcohol Since it is excreted 
slowly from the intestinal tract, symptoms will follow the inges- 
tion of alcohol taken as long as a week after administration ofa 
single large dose of the drug, indicating that it has a prolonged 
effect 

The reaction produced by disuifiram and alcohol is charscteriied 
by flushing, palpitations, dyspnea, hyperventilation, acceleration of 
pulse rale, anoxia, fall in Wood pressure, nausea. vomUmg and, 
ocuslonaliy, collapse Drowsiness usually follows with complete re- 
covery after sleep The seventy of the reaction yan« with mch 
person and with the amounts of disuifiram and alcohol t»Ken 
AW types of alcoholic beverages wiJl produce a reaction in patients 
rtcelving disuifiram when the blood alcohol concentration b in- 
creased to as little as S to 10 mg per 100 cc Folly developed 
symptoms are observed at a level of 50 mg per IM fc . ^con- 
sciousness occurs at levels of 125 lo ISO mg per 100 cc 
dimken may tolerate large amounts, but tolerance to alcohol t^ 
to disappear with continued administration of the drug Tolerance 
to disuifiram does not develop, nor is il habit formmK 
Although disuifiram is of low toxicity when used in 
mended dosage, extreme caution is necessary during its use 
«vere and alarming reactions to alcohol have been 
panents on disuifiram. These include cardiovascular comp icalions 
involving unusual fall in blood pressure. carf«c arrhythmia, ei«- 
trocardiogtaphic evidence of myocardial ischemia JL 

««5ial infarction. Such reactions have resulted usually from ew- 
«ve trial doses of alcohol or surreptitious drinking W u 

stages of treatment, therefore, careful and continuous mediciJ 
tuwrvision is important , , 

Some patients on disuifiram therapy eomphin of tnlEd drow^ 
fatigability, impotence, headatbe or k, at a 

»uch symptoms tend to subside with cwitmuatlon of the drug « a 
f«!uced dosage. Because of neurolosic changes in 
P»>choses oWrved In human beings receiving Jf -t,,n 

««nt.al to limit the dailv dose of fbe 
f^ption, which usually can be controlled by 
btrallon of one of the antihistamine drugs, b*^*.*^_ ,v. 

Although there are no known *bsolute eontramd.^tions, «he 
slcohol test usually is omitted »ben disuifiram is to ‘j 

Wtients over SO years of age or when u*«d ,v 

•f'sheies mellilus. goiter, ejulepsy, psychosis, cirrhosis of the n\n 
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or chronic or acute nephtUis, The alcohol test must not be given to 
patients with myocardial failure, coronary disease or pregnancy. 
Caution should be exercised when addiction to narcotics is super* 
imposed on alcoholism. 

When sedation is required, strict supervision is essential to pre- 
vent habituation to barbiturates as a substitute for alcoholism. 
Disulfiram should not be used in patients recently treated with 
paraldehyde, and paraldehyde should not be given to patients re- 
ceiving disulhram. Disulfiram itself may produce a calming effect 
conducive to sleep that may lessen the need for sedatives 

Dotage . — Disulfiram is administered orally. The patient should 
not consume any alcoholic beverage for at least 12 hours before 
the drug is administered. It is particularly important to refrain 
from treatment when intoxication is present. The initial dosage 
should be limited to a maximum of O.S Gm. daily for the first 
2 or 3 weeks, and subsequent maintenance dosage should not exceed 
that amount. The usual maintenance dose Is about 0 25 Gm., 
ranging from 0 125 to 0.5 Gm. daily. The dosage should be suffi- 
cient for the patient to experience flushing of the face after taking 
is cc of 100 proof whisky or Its equivalent (approximately 7.5 
Gm. o! 95 per cent alcohol) Uninterrupted administration of the 
drug should be continued until the patient is recovered socially 
and a basis for permanent self-control is established Since therapy 
depends on the individual patient, it may need to be continued for 
a period lasting from several months to years. When indicated, a 
test dose of alcohol is given after the first 2 or 3 weeks of therapy. 
This should be supervised carefully by the physician, in a hospital 
if necessary, and a supply of oxygen should be readily available 
for administration in the event of a severe reaction. 

Ayebst Labosatorics, Ikc. 

Tablets Antabuse: 0 5 Gm 

U. S. patent 2,567,814 

ANTHRACENE DERIVATIVES 

ANTHRALIN-N.F.— l,8,9-Anthratriol.-«‘'Anthralin, dried over sul- 
furic acid for 4 hours, contains not less than 95 per cent of 
CnHio0.i " N F The structural formula of anthralin may be 
represented as follows. 


OH OH OH 



Phytical Propertiet . — Anthralin occurs as an odorless, tasteless, 
crystalline, yellowish brown powder. When suspended in water ano 
filtered, the filtrate is neutral to litmus paper. It is soluble in 
chloroform, in acetone and in benzene It is soluble in solutions 
of alkali hydroxides and slightly soluble in alcohol, in ether ana 
in glacial acetic acid It is insoluble in water. 
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cfltj Us«t. — Aathnlin u recommended as a substitute for 
cbcysarobln in tbe treatment oi psoriasis because h has less tend> 
ency to produce conjuncUvitts when used about the face and scalp 
and less tendency to cause dermatitis or discoloration of the skin 
The preparation also has been recommended in the treatment of 
chronic dematomycosu and for stimulating action in chronic 
dermatoses 

Oomge^Anthralin ts employed in concentrations of Ol per 
tent to 1 per cent in ointments or creams It is always •ftell to 
begin with lower concentrations because anthralin tends to irritate 
the sluR. 

Abbott LABOaxToatrs 

OtRtment Anthralin. O.t, 025, 05 or 1 per cent anthralin in a 
petrolatum base. 

ANTIDOTES FOR HEAVY METAl POISONIN© 

DiWERCAPROL-U.S.P.— BAL {Hwsoj»,\VrsicoTT& DuKWne) — 
2,3'Dimetcaptopropanci — “Dimercaprol contains not less than 99 
per cent of C3HSOS2 ” VSJ^ The structural formula of dimer* 
caprol may be represented as follows 


CM,CH-CH,OH 
SH SH 

f/iytkat Pre^rtift.>~Dimetcaprol ts a colorless or almost color* 
less liquid with an ofienrive, raercapiaahke odor. It is soluble in 
water (1 in 13), soluble in alcohol, in methanol and in benzyl 
benzoate. 

Aelions o«d U»*i.-~-Dimercaprol m oil b indicated in the treat- 
ment of arsenic, gold and mercury poisoning. Results in the treat- 
ment of other heavy metal potsoning such as antimony and 
bismuth have been inconclusive and results in lead poisoning have 
been disappointing m animal experiments but less certainly so 
in man. 

Dimercaptol, by virtue of being a dithiol, competes with physio- 
logically essential cellular -SH groups for arsenic, mercury and 
gold, thus preventing combination of the heavy metal with these 
groups The stable combination of dunercaprol and heavy metal 
is eacreted rapidly and the body thus freed quickly of the toxic 
agent 

Dimertaptol is particularly useful fn the treatment of hemor- 
rhask encephalitis due to masrive anenotherapy, arsenical or gold 
dermatitis and possibh posUrsentcal jaundice It b nut htipful m 
humaiagous serum laundice or infectious hepatitb It b useful a< 
an adjunct in the treatment of ajcranulocylo'u due to arsenic, but 
other measures, principally massive doses ol penicillin, also must 
be employed 

While dimetcaprol in oil is indicated in the twalwent of mercury 



6M MISCELLANEOUS THERAPEUTIC AOENTS 


poisoning, it must be remembered that mercury causes rapid and 
extensive tissue damage, particularly to the kidneys, which cannot 
be corrected by the administration of dimercaprol. The use of 
dimercaprol in oil in the treatment of mercury poisoning still is 
in the experimental stage and definite recommendations cannot 
be made. 

The toxicity of dimercaprol is less in patients suffering from 
arsenic, gold or mercury poisoning, but doses of 300 mg, (S mg 
per kilogram of body weight) may produce nausea, vomiting and 
headache, a burning sensation of the lips, mouth, throat and eyes, 
generalized muscular aches with burning and tingling of the ex- 
tremities and a sense of constriction in the chest. The symptoms 
usually subside in 30 to 90 minutes. 

Dotagt . — In the treatment of arsenic or gold poisoning, 3 mg. of 
dimercaprol per kilogram of body weight (as a 10 per cent solu- 
tion in oil) should be administered by intramuscular injection every 
4 hours for the first 2 days; four injections should be given on the 
third day, and two injections daily (hereafter for 10 days or until 
complete recovery. In milder cases, the dose may be reduced to 
2.5 rpg. per ktJegram of body weight 

HvKSON, WesTcon i Dukninc, Inc. 

Soluflen BAL In Oil* 4 5 cc ampuls A solution in peanut oil con* 
taining 10 per cent dimercaprol and 30 per cent benzyl benzoate. 


BLOCKING AGENTS AT THE RENAL TUBULES 
A number of drugs, including penicillin, may be secreted actively 
bv the renal tubules, and agents have been sought that would 
block this action and so maintain the blood levels of the drugs 
more easily. Carinamide and, more recently, probenecid have been 
used for this purpose Another recent application of probenecid is 
in gout, where the excretion of urates is promoted more satis- 
factorily than with the older salicylates or dnehophens by blocking 
the urate absorption carrier system of the tubule 

PROBENECID— Benemid {Sxia*p & DonWE).— ^-(Dipropylsulf- 
amyI)benzoic acid — The structural formula of probenecid may 
be represented as follows: 


,c=\.<Q-= 


•SC^NfCHzCHzCH,)* 


Phyvcal P/operi/e*.— Probenecid is a white, odorless, crystalline 
Dowder which melts between 198 and 300*. It is soluble in acetone, 
•• j 1- — onti insoluble 


, ion, inter- 

tal tubular 

excretion of certain organic compouiiosi buui as pi.im.i.in, amino- 
sahcylic acid, and phenolsulfonphthalcin. It also acts as a urale 
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elitBlnant by d?pressiBg the ftnal tubuUr resorption of uraW, 
thus increasing the urinary ercteiion and reducing (he serum 
of uric acid Probenecid, therefore, is useful an adjuvant to 
intensive therapy with penitiKin or aminosahcylic acid to increase 
and prolong the ptasma conccnlratioas of these anti-infectivc 
agents, and as an agent to promote the elimination of uric acid 
in the intervaJ treatment of gout and the treatment at chronic 
gouty arthntis Its suppression of the renal clearance ©i phenol- 
sulfonphthaiein (phenol rtd> is of sigiuhcance >n the application of 
that kidney excretion test as a clinical guide to the effectiveness of 
prohetweid Analytic methods also are available for determination 
of probenead metabolites in the body fluids 

Probenead plasma levels of 2 to 10 mg. per 100 cc have been 
correlated with effective plasma levels of pemciJlui and of amino* 
salicylic arid. Probenecid is capable of producing a tivofald to 
tenfold increase in plasma levels at pemcihin and a 15 to SO per 
cent increase of plasma levels of aminosalicylic acid Therefore, 
)l tan be usrd to mcicase the eflectiveness of orally administered 
penicillin and to reduce the dose required for adequate therapy by 
either the owl or intramuscufar route It may enhance the effec* 
tiveness of ammosilicylie and in tuberculosis by increasing its 
pUama leiel above the usual lirmts attainable with orad udirun* 
utration without causing gastric distress 

The reabson^tion of glucose, arginine, urea or creatinine from 
the urine U not influenced by probenecid, nor does it affect the 
eecretion of streptomyem, chloramphenico), chlorirtrarycbne or 
oaytetracyehne It raises the plasma concentration of the presuen* 
ably biologically inactne conjugated suUonamidr«, but the insig- 
niticarit increase it produces w the free sulfonamide levef is con- 
sidered to be inconsequential therapeutically Ifowever, when 
sulfonamides are administered m coniunction with probenecid, it 
IS suggested that an occasional sulfonamide plasma detenrnnatlon 
be made in the same manner that » recommended during any 
sulfonamide therapy. 

Probenecid may preopilate an acute attack of gouiy arthritis 
when used 3> a urate ebminatit in chronic gout. Also, by retarding 
the urinary reabsorplion of urates, it u possible that probenecid 
may favor the formation of unc acid stones from Uraits that 
would tend to crysialliae in an aod unne Colchicine should be 
.rdministcrcd uilhout disconunoing probenecid la manape acute 
attacks of gout, and (he precipitation of urates can be minimized 
by maintaining the unne glkahne to htmus ^or ifie tficfopy of 
soul, johryfotfj shoitid not be edmtMUered «« ce>H/Kffc/ro« uUk 
probenecid becuKre the themPeutK tetiotti of the two drii£s ere 
uiitosonirr/c rrobcnccid has no ans^esic action and is of no value 
in the treatment of acute gout Setaooa anaphylactoid reaclioiu ate 
ettremeJy rare 

Probenecid is absorbed tapwfty into iht Wood stream follotims 
oral admim'traijon and is ebmirutrd promptly by giomcniUr 
ftltraUon Uowcicr. Ui rcabrorjrtion by the renal tubules is so 
great that the renal ckaranro cannot ^ cstimatcrl btcau'c litllc 
or none apprara in the unne. It ts metabolized slowly and its 
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metabolic products arc only slowly excreted in the urine. Follow- 
ing a single oral dose, a determinable and functionally useful 
plasma concentration persists in the dog for longer than 44 hours. 
A high therapeutic index has been demonstrated in a variety of 
laboratory animals. Although probenecid is well tolerated in man 
and h of low toxicity at useful dosages, occasionally patients may 
experience nausea. This may be overcome by reduction of the 
daily dosage. Rarely, sensitivity may be manifested by the appear- 
ance of a skin rash, but such reactions have been observed much 
less frequently following therapy with probenecid than following 
the administration of antibiotics. If a rash appears, therapy with 
probenecid should be discontinued until the cause of the reaction 


discontinued. 

Probenecid obviously will serx'c no useful purpose in elevating 
the plasma concentration of penicillin in the presence of known 
renal impairment. When there Is glomerular involvement, Its rapid 
accumulation in (he plasma may cause nausea or other toxic symp- 
toms. Even in the presence of renal damage, probenecid does not 
exhibit toxic action on the kidney. 

Dete 9 ».«-Probencdd is administered orally. As an adjuvant to 
penicillin therapy of severe infections such as subacute bacterial 
endocarditis and staphylococcic osteomyelitis, the total daily dosage 
in absence of renal disease is 2 Gm given in four dividra doses. 
The dose should be reduced for older persons in whom renal 
impairment Is more likely to be present When impairment is 
sufficient to retard the tubular excretion of penicillin, probenecid 
is not necessary and may not be tolerated When used in con- 
junction with penicillin therapy of children, the recommended 
initial dosage is 25 mg per kilogram of body weight, which 
should be followed by 10 mg per kilogram every 6 hours for 
maintenance therapy For children weighing more than SO kilo- 
grams, the adult dose is adequate. The dosage of probenecid when 
used with aminosalicylic acid is similar and subject to the same 
precautions The phenolsulfonphthalein (phenol redl excretion test 
employed by the intravenous (IS-minute) method can be used as 
an index of effective plasma concentrations of probenecid The 
renal clearance of phenol red is reduced to approximately one-fifth 
of the normal rate with adequate dosage of probenecid 

As a urate eliminant in chronic gout, a daily single dose of 0 5 
Gm is recommended for I week, then increased to 1 Gm. daily 
in two divided doses Usually, this is adequate as a maintenance 
dose because renal impairment is common in patients with gout 
However, for some patients it may be desirable to increase the 
total daily dosage to 2 Gm , given m four divided doses, to obtain 
optimal excretion of uric add The urine can be jnaintaineb 
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Sharp i Dohme, Division op Mercs & Co., Inc. 

TebteH 0 S Cm. 

U. S. patent 2,608,507. O. S t»»de*arfc» 547.248 and 567,175. 

BURN DRESSINGS 

ZINCASATE BURN ORESSfNe.— ZI mx Burn Drettind {Hynson, 
Westcott & DuNsiNoi — Zlncasalc bum dressing consists of unc- 
asalc gel, a partially hydroly*«! casein gel, and jincasate gauze, 
a zinc acetate impregnated gauze 

H/tietil Pfoptriitt — Zincasatt gel is a pinkish-tan, viscous liquid 
The gel has a pH of 6 S to 7 0 It Is coagulated readily by zinc 
acetate 

AetfOfli end Um — Zincasatc, a combination of partially hydro* 
lyzed casein gei and zinc acetate impregnated gauze to be applied 
separately, is used as a dressing for the local treatment oi burns by 
the closed pressure bandage technic Tlic gel. first applied over the 
injured area, is converted promptly into an Insoluble coaguium at 
the point oi contact with the zinc acetate impregnated gauze to 
form an adherent, prolecUve, semspcrmeable membrane that per- 
mits the evaporation of water while reducing the loss of traasu* 
dates The cel will set eventually without the aid of zinc acetate 
gauze. <0 that the layer next to the wound is not coagulated 
immediately The gauze, through its union with the adherent gei, 
provides some pressure and a surface to which an elastic bandage 
can be applied to increase pressure where this is feasiMr The com- 
bined use of these materials should follow the same genera) prin- 
ciple and aseptic technic applicable to the use of petrolatum and 
plain gauee The u<e of a coagulable protein and cinc acetate gauze 
has the slight advantage of convemence of application, avoidance 
of maceration, less need for redressing and production of a pliable 
protective film permitting easier movement and transport of the 
patient 

Dotage — Zmeasate gel and gaute dressing arc applied after re- 
moval of obvious dirt or necrotic tissue, with sterile technic, but 
without surgical dfbrfdement The casein gel should be applied to 
superficial as well as to more deeply injured areas to a thickness 
oi not less than % m (0.5 tm >, and tt should extend beyond the 
borders of such areas Thu then Is covered with stops of the zinc 
acetate impregnated gauze, over which a pressure bindace is ap- 
plied Alltrnativrly, the gel may be applied to the gauze, which Is 
then placed over (he injured area with the gel side in apposition 
to the wound In first-degree burns or bums that exhibit only 
erythema, the dressing usually is removed the following day In 
superficial «econd-d«gree faom«, the dressing may be left intact 
unit! healing occurs At that tune thedre^dng will drop away from 
the wound readily Earlier rcniovaJ can be tccompluhed by soaking 
ihe dressing with warm isotonic sodium cWondc solution In deep 
•econrl and third-degree bums, where grafting ma> be nece*«ar>. 
the surface frequenily is reads for grafting within 9 to 13 days 
fn such cases it is advantageous to hasten removal of necrotic 
tissue by re-dressing once during tbb penod In severe bums, the 
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pel film separates readily after the dead skin becomes lysed. It is 
not necessary to use occlusive bandages on the hands, arras or face 
or in other areas svhere this is not feasible. Gauze is applied loppi- 
tudinally to the eTtremitfes, rather than encirclirjp the limb, to 
avoid abnormal constriction or pressure at vulnerable points. For 
srnall or facial burns, the gel and gaurc may be applied as a patch 
svithout clastic bandage. 

Hvnso.v, WnsreoTT & Dunni-nc, Ikc. 

Zinai Burn Dressing; 22 18 cc. tubes of zincasatc gel packaged 
with 10 gauze pads and IISJ cc cans of zincasate pel pacluged 
with 2 yards of gauze. The gauze fs Impregnated with approsi- 
maicly JO per cent zinc acetate by sveight. 

U. S. parent 2.579.J67. 


DERMAL DRYING AGENTS 

Sulfur ointments have tong been used on the skin, especially in 
seborrheic dermatriis, where they produce drying and mild irrita- 
tion. Selenium, tthlch is fust below sulfur in the periodic system, 
presumably acts simtlarly but apparently is more potent. 

tie- r— - ^ ’enlum sulfide 

‘ ’ olid solutions 

•. which Could 

have the formula Se«S« where n plus m equals 8 

Pfiyileal Properties — Selenium sulfide is a dull reddish-orange to 
dull brown, amorphous powder. It is odorless, or has a slight 
sulfide odor, is tasteless and decomposes at about tOO". It is prac- 
tically insoluble in water and organic soh*ents. Selenium sulfide 
reacts with aqua regia to give a clear solution. 

Actions and Uses . — Selenium sulfide is employed only externally 
as a liquid suspension for application to the scalp in the treatment 
of seborrheic dermatitis and the control of seborrhea sicca (dan- 
druff). It may be useful to a lesser extent in the management oi 
psoriasiform seborrhea, seborrhea oleosa, acne vulgaris and juve- 


degree. Experimental studies indicate that the amount absorued, 
when applied as recommended below, is not much greater than 
the traces that may be present ia the average diet Selenium 
sulfide is highly toxic if taken orally and patients should be in- 
structed to wash their hands and clean beneath the finger nails to 
remove all traces of the drug following each external application. 
The danger of accidental poisoning should be emphasized, and each 
patient should be warned to keep the drug out of the of 
children. Patients should be advised not to repeat applications 
unless directed by the physician External use so far has not re- 
vealed any case of intoxication attributed to selenium^ suinae 
Scn«itivity reactions which have been reported in some instances 
are believed caused by the detergent, alkyl aryl sodium sulfonate, 
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which is present in the comnermUy available su-spension of the 
drug, although sensitivity to lUuS itself rarely may be en- 
countered 

Doroye.-^Sdenium sulfide 15 appfied externally as. a suspension 
confaining 2.5 per cent of the agnaV For application to the scalp, 
the hair should be shampooed first with ordinary soap ancj rinsed. 
From S to 10 cc of the suipensjon ih«i is applied by hght mas- 
sage with a smaii amount of warm water to make a lather. This 
is allowed to remain iw eontact with the scalp briefly, then rinsed 
and the application repeated TTie agent should reitvain in contact 
With the scalp foe a total of at Itaat 5 minutes The second 
application ^ould be followed by three or four rinses to remove 
all traces oi the agent It is recommended usually that such applica- 
tions be made twice weekly for 2 weeks and tlven once weekly 
or less often as indicated 

Absoti LABORAToares 

Suspansion SaUun SuUlda: ItS^ cc bottles A buffered, subilired 
suspension containing a detergent and 2$ rng. of selrniuRi sulfide 
in each cubic centimeter 

U S patent 2,494,fiS9 U S Irsdtmark $Id,7S0 

GOLD COMPOUNDS 

The clinical use aC goid salts In the treatment of arthritis has 
beett tft vogue since 1927, and has come to be recopniied by many 
rheumatologists as having some satue ift selected and carefully 
supervised cases of progressive rheumatoid arthritis unrtbeved by 
older and safer methods of treatment Its therapeutic mechanlstn 
IS not unde««5od According to one review on this suNert 
int l^led 19 49a (Sept 1 I'SW), coriicotropm, cortisone and hydro- 
cortisone have cojfle into wide use «i rheumatoid arthntis, and 
phenylbutasone has come into perhaps even wider use These 
agents have replaced gold compounds to some extent, but gold Is 
stiJI considered a desuabte adjunct or altetnative by many physi- 
cians Several gold preparations now available offer the advantage 
of fosser towcity over the oWer goM sodium thiosulfate. According 
to the editorial review of Philip S Hench (Ann Int iled 24 614 
(Apnll 1947), with gold alone over hatf ol the reported patienis 
obtain symptomatic relwif complete ift up to a siictb Up to three- 
fourths of the improved cases relapse after a time, but may again 
improve under further treatment The improvement usually does 
not bejrm until the gold injections have been continued for J to 
J months Thu make* it difficult tft asnen a specific value to 
the gold treatment, especially »s ihcutPatoid arthritis is potentially 
reversible wrthout gold Some skeptical observers consider the 
results about equal, with or wsibout go’d, but morr conclude ihal 
gold plays a positive role, Mnce the successes generally have ^en 
scored on patients in whom other measures have failed The few 
control series, influding 3 "btiodfofd'’ test, also note fmprov enstnt 
rates five to ten times higher with gold than without. However, 
these chances of usuaUy patml success must be weighed against 
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Ihc risk of very serious toxic reactions in some 5 per cent of the 
patients. Minor or moderate transient toxicities develop In nearly 
h.iH the cases. 

The intramuscular route, le, inlraRlutcaJ injection, is the pre* 
ferred method of administration to obtain the systemic effects of 
pold compounds Thus, Rold iselimtnaled by the kidneys at a much 
slower rate than it is injected, so that a large cumulation remains 
In the system for as long as a year after treatment Is discontinued 
On this account and because of the high incidence of reactions (up 
to 40 or 50 per cent) attributable to the extremely large doses 
formerly employed in rheumatoid arthritis (JOO to 500 mg. for a 
total of 1.5 to 2 Gm. In a single course of treatment), the Council 
previously was hesitant to rccognire the use of gold salts for the 
treatment of that disease. 

The advent of more conservalis'e dosage for the treatment of 
rheumatoid arthritis has greatly reduced the rate of reaction, es- 
pecially the incidence of serious toxic effects Experience has shown 
that therapy should be started with doses of not more than 25 mg. 
calculated on gold content and continued with gradually increased 
doses of not more than 50 mg. for svomen and 75 mg. for men, at 
weekly intcn’als. for a total of 500 to 1,000 mg. for a single course 
of treatment Total dosage up to 2,000 mg sometimes Is recom- 
mended, but the higher the dosage employed, the greater is the 
chance of reaction— which may be severe or even fatal. Because of 
(his danger, the patient should examined closely at each visit 
and a white blood count with differential taken every 2 or3 weeks. 
The blood sedimentation rate of faff Is a good Indication of the 
effect of therapy 

For several years the Council has recognixed the use of gold 
salts by Injection for the systemic treatment of nondisseminated 
lupus er) ihematosus. 

Toxic reactions to gold are of the type caused by other heavy 
metals, notably arscnicals. The ones to be feared most arc et- 
/olialjve dermatitis, agranulocytosis, purpura and hepatitis. Any 
skin reaction demands immediate cessation of further gold therapy 
and it is doubtful that any patient who has once had a severe 
reaction should be subjected to further gold therapy. Nitnloid 
reactions simitar to those seen after arscnicals sometimes 
countered "Gold bronchitis" and polyneuritis also have been 
observed. Isolated cases of pigmentation have been reported 
Patients should be warned of the deleterious effects of exposure to 
strong sunlight and should not 6e given actinotberapy as long « 
the possibility of photosensitlzation exists. 

Gold therapy should not be employed in nephritis, hepatic 
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Ditnercaprol has btfcn us?d in the treatment of dermatitis due to 
auToVbcrapy. Further discuaton oi this technic may be found in the 
monograph on dimercaproi 

AUR07HiOGLUCOS£-N.P.— Sof^ena} fScHcaixc). — Gold Thio* 
glucose — ‘‘Auroibioglucose, dried oser sulfuric aad for 24 hours, 
>Selds not less than 47 7 per cent and not more than S3 0 per cent 
of Au It contains not more than 5 pec cent sodium aceute as a 
stabjliecr.” H.F. The structurs] formula of aurothioglucose may be 
represented as foilonu. 


CHiOM 

-S*A« 


H Oh 

Hifiieel Pfoptfil»).—^Aanthiogiucost is a yeltow to ydlou'-greeQ 
powder It is almost odorless and tasteless It is soluble in wafer, 
but decomposes on standing It Is insoluble Jn acetone, alcohol, 
chloroform and ether. 

Mhont end f/tei.^'Auroibiogiucose shares the same therapeutic 
purposes and toxic manileslations o{ other organic noniosumg 
gold compounds, it b used for the treatment of active rheumatoid 
arthritis and nondHseminated lupus eo'thematosus. It h harmful 
in the disseminated form of the latter disease and is subject to the 
same contraindications and precautions as other in/ected gold 
preparations Sec the general statement on gold compounds 

Deie^«.-~-Aurothioglueose is administered by intramuscular fn> 
jection in the form of an oii suspension In active rheumatoid 
arthritis doses a( 2S to SO tng weekly are given for a total 
of 1 Cm , preferably beginning with a dose of 10 mg If toleuted, 
treatment may be continued with longer intervals betueen Iniec- 
tions In nondisseminaled lupus eiythematosus, bmeekly, then 
uecily, graduaiiy Increased doses of Ol to 50 tng. are given 
ior a total of not more than I to I S Cm 

Treatment ot the severe toxic mamiestations of gold therapy is 
discuss^ in the monograph on diniercaprol 

ScsERiNC CosfOMTioy 

Sutpsniion Scigenal h Oil. 10 cc viab A suspension in sesame 
oil containing 10, SO or lOO mg of aurolhioglucose in each cubic 
centjmeier nilh 2 per cent ahiinmuw monostcarate Preserved ulth 
0 1 per cent propylparaben 

U. S trajematk geiA^I 

AUROTHlOSLYCANiDE. — Uoron (Evdo) ~a-.4uromcrc3pto- 
acctjnil/d— The structural formuts of aurothioglycanidc may be 
represented as follow# 
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PAyi/co/ Properf/>j.~AurothiogIycahi'de is a gtayish-yellow 
powder. It is insoluble in acids, bases, benzene, ether, chloroform 
and water. 

Aefhtii and Utet . — Aurothioglycanide, a water-insoluble gold 
compound, is used for the treatment of rheumatoid arthritis on 
the same basis and subject to the same precautions as water- 
soluble salts of gold (See the general statement on gold com- 
pounds ) Aurothioglycanide is absorbed more slowly from the 


vjsionj repeated laboratory examinations which will reveal signs of 
gold intoxication and avoidance of exposure to sunlight, ultra- 
violet rays or x-rays are essential as with the use of other forms 
of chrysolherapy. 

Ooiogt . — Aurothioglycanide is administered fnto the gluteal 
muscle by injection of a suspension in oil The initial dose should 
not exceed 25 mg This is increased gradually as tolerated by 
increments of not more than 25 mg administered at weekly inter- 
vals for 22 weeks However, a maximum single dose of 150 mg. 
should not be exceeded When untoward effects are observed, the 
schedule of weekly injections should be interrupted until such 
manifestations have disappeared. 

Ekdo Products, Ikc. 

Suspension Lauren in Oil: 5 and 10 cc vials. A suspension In 
sesame oi] containing 50 and 150 mg of aurothioglycanide in each 
cubic centimeter. 

V. S Pilrnt 2,451,841. U S f»*n>ark 598.452. 

GOLD SODIUM THIOMALATE-N.F. — MyoehrYsine (Sharp i 
Doiime) — Disodium aurothiomalate — “Gold Sodium Thiomalate 
yields not less than 95J per cent and not more than 101.5 per cent 
of C^HaAoNajO^jS H2O " The structural formula of gold 
sodium thiomalate may be represented as follows* 


N4 • Hfi 


Phyfieol Properiits - — Gold sodium thiomalate is a fine, ^hite t 
yellowish-white powder with a metallic taste. It is very soluble m 
water and practically insolabk in aJcohoJ and in ether. Agueous 
solutions of gold sodium thiomalate are colorless to pale yellow. 
The pH of a 5 per cent solution is between 5 8 and 6.8. 

Aefiont and t/jes.— Gold sodium thiomalate, like other gold salts, 
is indicated for the treatment of establish^ 
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o{ olhet arthrilides See aSsa tli« ataitment on gold toTopounds. 

Doioge. — For active rheumatoid artbntu, an initial intramus- 
cular dose of 10 to 15 mg. is suggested in all patients to let 
tolerance to the drug. Subsequent tS to SO mg at weekiy 

-- ■ . j 2, COO mg, as a single 

• • J^OOO mg 15 considered 

■ •• ‘S given, wjth an in- 

1 

i ui dose of J mg , in- 
creased a maximum of SO 

mg for o. <j lug lor men, usually IS recommended 

Toxic reactions ceneraHy are mininiired by the use of rveekly 
doses not to exceed 25 mg Transient flushing o( the face with 
giddiness and vertigo may be observed (olloviing administration. 
SiisRP & Doumc, JlnisrPN of Mucx &. Co, Inc 

Solution Myoehrysin*- 1 cc ampuls A solution containing 10, 25, 
50 or too mg oi gold sodium thiomalate. cQuivalent to S, 12.5, 
25 and 30 mg of gold, respectively Treserved with OS per cent 
benzyl alcohol 

U S trademsrk S\a, 610 asitjntd to Socitte »>»>»> Chimiques ftVone- 
Toulenc, I'ans, Franet 

ASENTS FOR REUEF OF MIGRAINE 

ERGOTAWiNC WITH CAFFEINE —C*fo»«ol (SAWrotK~A mix- 
ture containing about I part of Ergotamine Tartrale-USP and 
ICX) parts of anhydrous Cafleme-USP The structural formulas of 
ergotaRune tartrate and eaSeine may he represented as (ollous 


O CM. 



EraetaauM Tsrmte 


Aefiofss oftrf UMt.—'CetlaiB lovesligaton have repotted that 
caffeine acts syncrgistically x»hh ergotamine tartrate and, thus, 
louers (he dosage of ergoumise tartrate retjuircd for the relief of 
migraine Eipcnmental esidence indicates that the addition of 
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caffeine also reduces the toxicity of orally administered ergotamine 
tartrate. 

The effect of the combination probably is brought about by con- 
striction of the cerebral arteries during the vasodilatation phase of 
the migraine syndrome. 

The use of •- — . » ; 

the presence of 

or liver disease , • 

be used prophy ^ 

attacks. 

Oojoge— The smallest effective dose of the combination should 
be determined for each patient The usual initial dose is 2 mg, of 
ergotamine tartrate and 200 mg. of caffeine. Subsequent doses of 
l mg of ergotamine tartrate and 100 mg of caffeine may be admin- 
istered at M-hour intervals if the migraine is not relieved The 
total dose should not exceed 6 mg. of ergotamine tartrate and 
600 mg. of caffeine. 

Sandoz CnEitrcAi. Works, Inc. 

Tablets Cafergot: Each (ablet Contains 0.1 Gm. of caffeine and 
1 mg of ergotamine tartrate 

U. S. trademark 523,520 

MOTION SICKNESS REMEDIES 

Through the years many preparations have been used for motion 
sickness. Until recently the most popular were barbiturates, chloro- 
butanol and various autonomic drugs, especially scopolamine From 
extensive trials during World War II and the years following, H has 
been demonstrated rather dearly that scopolamine and certain of 
the antihistamines possess greater potency than the other drugs. 
Therefore, they now have replaced roost of the older preparations 
m the treatment of motion sickness Scopolamine and a number 
of the antihistamines, for instance dimenhydrinate, diphenhydra- 
mine and prophenpyndamine, all show about the same degree of 
action At limes the more diverse side effects of scopolamine make 
It less satisfactory than the antihistamines, but it is still a sub- 
stantial alternative or adjuvant. 

DIMENHYORINATE-U.S.P.— Dramamin* (ScARtE) — 2-(Benzohy- 
dryloxyi -N,N-dimethyIeth>lamlne 8-chIoro(hcophyIlinate — “Di- 
menhvdrinale contains not less than S3 per cent and not more 
than SS S per cent of diphenhydramine (CjtHsjNO), and not 
Jess than 44 per cent and not more than 47 per cent of 8-chloro- 
theophylhne (CTHrClN^Oi).” IfSJ' The structural formula of 
dimenhydrinate may be represented as follows: 
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Phytical Propfriiti, — Diratnl^-diiiute is a ciystalline, white, odor- 
less powder. It is freely soluble in alcohol and chloroform, soluble 
m benienc, sparingly soluble ui ether and sligiitly soluble in water 
It melts between 10? and 107* The pH of a saturated solution is 
between 68 and 7.3 

y4e/»o»j end f/sej.-— Dimenhydrmate is a chforottieophylline salt 
of the histamine antagonist, diphenhydramine Its actions are 
Similar to the aRtibutami»e compounds and it shares ivith them 
the ability to produce mild sedation of centra! nervous system 
origin Experimentally, the anuhistaminic potenQ- of dimenhydti- 
nate is approximately one and onc-haK times as eReettve as 
diphenhydramine The spasmolytic action of dimenhydrinate is 
comparatively low and is attnbuted to its relative insolubility in 
water Intravenous injection of the drug in CTperimentat animals 
produces transient lowermg of blood pressure and brief stimula- 
tion of respiration Acute toxicity studies tn rats indicate that 
the LDso dose a shout t50 mg per kilogram of body weight, 
depending on the route of admimsttation Subacute and chronic 
toxicity Studies in expenmenlaJ ammaU have not revealed micro- 
scopic evidence ot pathologic chariges m the heart, liver. Kidney 
or brain Because of the antihistamine component the danger of 
prolonged adrmnisltation should be kept tn mind, pjrticuUrly with 
respect to possible toxic effects on the hemopoietic system 

Dimenhydrinate ts useful in the prevention ox treatment of 
motion sickness The mechanism of its action in thas condition has 
not been evplained completely but apparently is attributable to the 
diphenhydramine portion of the molecule It is effective in a high 
percentage ol cases of seasickness, car and tram sickness and, to 
a lesser extent, in airsickness, m which the drug is still a valuable 
remedy 

The use of dimenhydrinate for the control of naujra and vomit- 
ing in motion sickness has led to its use to control these sy mptoms 
and that of vertigo m other conditions Thus, it has been found 
useful for the management of nciIiro in Meniere's syndrome, 
radiation sickness, hypertension, fenestration procedures, bbyrin- 
ihitis and vcsllbulXT dysfunction associated with streptomycin 
therapy It also is useful m the symptomatic control of nausea and 
vomiting associated with narcotteation, etcclroshock therapy and 
incidental to therapy with certain other drugs such as cblorietra- 
cycitne Precn^ieauon may be useful as a preventive jn ehetro- 
shock therapy 

Dosage. — Binwnhydnnatc a adtamiateted orally or tecully The 
usual oral dose for adults is 30 me . taken Yt hour before dc- 
parlute, for ihc prtvenlian of motion sickness This dose may 
be repeated before meats and on retiring for the duration of the 
joumey Doses up to 100 mg may be taken every 4 hours for 
motion sickness or to conitol nausea and vtrmitmc in other condi 
turns, but larger doses art more prone to produce drowsiness For 
oral administration to children, two or three times daitv S to S 
years of age, 12 5 to 2$ mg , S to I? yean of age, 25 to SO mg , 
over U years, SO to 100 mg Tb* same doses may be admmisiefrd 
rectally by insertion of the tablet or other suitable form for the 
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treatment of motion sickness or the control of nausea and vomiting 
in other conditions. 

C . D . Seaxib Sc Co. 

Liquid Dramamine; 473 cc. bottles. A solution containing 3.1 mg. 
of dimenhydrinate in each cubic centimeter. 

Tablets Dramamine: SO mg. 

U. S. patent 2,499.058 O. S. IradenurJt 527.862. 

WOt/ND PROTECTIVES 

Drugs with a stimulating action on wound healing have long 
been desired, and many preparations, such as scarlet red ointment, 
have been reputed to possess such power. It is probably safe to 
assume, however, that no substances presently available can pro- 
mote growth at a more rapid rate than that of normal, optima] 
healing. Nevertheless, preparations that act as Wand protect/ves 
may be conducive to wound healing through prevention of crust- 
ing and trauma and may reduce offensive odors in some instances. 

WATER.SOLUflLE CHtOROPHTLL DBRIYATlVES.^Chlcrfsim 
(Rvstan) .—Water-soluble derivatives of chlorophyll consist chiefly 
of the copper complex of the sodium and/or potassium salts of 
saponified chlorophyll 

Phyileal Prop«r//«j,— Water-soluble chlorophyll derivatives pres- 
«,!»« Accur as a blue-black glisten- 
, They are freely soluble In 

bhrofotm and very sJig^tiy 
soiuuie 111 eiiiei n i pel cuit is dark green and has a pH 

between 9.5 and 10 7 

Aefions end i/ici. — A mature of the water-soluble derivatives ol 
chlorophyll is empfojed as a bfand, soothing, nonirrifating prep- 
aration for topical application A solution or ointment is used for 
deodonzation, normal tissue repair and relief of itching in wounds, 
ulcers, burns and dermatoses. It does not exert a significant dis- 
infectant action and the mechanism of its deodorant effect on 
foul-smelling chronic lesions is not clear. Such lesions, which are 
due primarily to chronic infection, may require surgical inlerven- 
■ - -t - VVat^r-soluble chlorophyll 

n granulating wound base 
al repair of tissues. Con- 
clusive evidence is uemng uiai uiwi'-phyll derivatives stimulate 
granufation or epifAe/i'ratfon hcytMid the nacmai rate oi heabng, 
but they may overcome retarding factors so as to bring the healing 
rate up to or toward the normal rate 

Oexage . — A solution containing 02 per cent ^ter-sowbie 
chlorophyll derivatives is applied topical/y to the anecteci areas 

once, or several times daily, as desired « ....j 

An ointment containing 0 5 per cent may be spread over anerted 
areas and covered with fine-mesh gauze or other dressing Appli- 
cations arc repeated at each change of dressing. 
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Rystak Company, Inc, 

Ointment CKlorssium 0.5%: 28JS and 11J.4 Cm tubes; 454 Gm 
jars An ointment containing 5 mg of water-soluble chlorophyll 
derivatives in each gram of water-misable base. 

SolvHcn ChleFesium 0 2%* 5914, 236 S and 946.3 cc. bottles. 
A solution eontaunng 2 mg of water-soluble chlorophyll derivatives 
in each cubic centimeter 

U. S patents 2, 120, 662 tad 2,4H,6tO V S. traJemxtk 40S,787, 
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AittiicAN Tiiuu Y^UTi»t.^CoM>AKv. t20 nfuclner Hlvii, Ntw York 54, 
Aelrt." . 

Amino* . « . .1 

590, » • . . • • 

hulixdi, • • • . 

il)'<)r0chlori<}r, 59} 

A*u*CT0ii Kdnx L*«oi4t»tif>, Division or U S Viiumin CoKFoti- 
viOM. 250 £ 4lr<l St. Ktw Vntk 17. N Y —Caminoiiit, SIS; Duo- 
Sulfanxt, J2S, 12». 

AvHOv* ivAVORATOiita, Titt. KaiAsVtv. )U— Acthar, 471, Adr«na) CorCea 
Katraet, 417 

AacHta, i< F, A CoKranT. Inc, )I) W tith St, Kantat Citr, Mo — 
. J92. SS5 

I • > I •< . Svixinirt M , Worcfitvr 0> 


Kio-IxtVAiai. I.aioaaroitia, J»r, IJ51 Ctiea Aw, Bitmiljn I, N Y — 
lli««hrl«l‘*’'<‘*fro», 44S, K>lnm«, *55. I'rof««»ronv. 454. Teilmlcront, 
*79, Tt>to»lffui)» I’ropumalo, 402, Vitamin l*ij. S7* 

RiorKViKi Iwk*o*»TonM, Inc , Olt l»»iria» St , ui>t Ani»U» 45, Calit — 
J-rp*c«»fonF. 4J* 

ItioKiuo Date (oiiranv. Inc. « N Ftiiaw St. flaliimnrc ), >M — 
l>"nr>>rri5, 444, DittyAmamnniiirtit 'vaMatt, 5*5, I’lntainr I'ltil 
riltm <'>, 175. Kamrtin. iJH. iCniMim r<nicillin. I7S. W>um IVniciIUn 
<i. 175, Stryptotnjtm I'alcraai 4 VVirliln t nn>i>l»». 1*4 
JliOK-.iKic UAaoaatoait*. Jn«, 7J tfcamtcfUiit A»f . Ka»t I'aKnoti, N. J 
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— Ampbetammc SuHate. 220; Eitradiol. 434; Ejlrone, 43fi; Methaja- 
phetamine ilrdrocbloride, 231. 

Btue^LiN* CHtincAL CoMMur, T«e, 302 S. Broadway, St. Lou/* 2, 

. »>. .. .Wft. V. 

“ Jirate, 

^ . ton 2, 

" 'estroJ, 

■ , 5S6; 

S8S: 

,, , . amine 


d/iiiae, joj, uxuviuimti ji, >/«, .lutiaaiaaiiiL, jiu, uuiuiuLiaaua. 

114, Triasyn B. 595. 

BavANT PKAKKAcevTiCAL CoaroiATtON. 633 Union Ave., Bronx, N. Y.— 
Mepherol, 5SG, Potaiatum Penicillin G, 17D. 

BuwtrcTow't, iMc. 8 Sodbury St. VVorceJter 8, Slaii -^Xilietbainide, 
346, Parammyl Maleaic, IS: Sulfadiaame, 110. 

DuthiiAtt S0i.uai.E loome CowrANt. 160 C. 127tb St, ^'e«’ York 35, 
N. Y — Bofioiinc, 60 

Ouiaoticiis WtLLcOMt & CoMMKr. Inc.. I Scartdale Rd, Tuckaboe T, 
N V “Aeroinorin Sulfate, 180; Anectine CMonde, 559; Aotepar 
Dfrate. 94. Djjroxin, 305, Clobin Intulin with Zjne, 462, J/exametofl 
Chloride. 314; Neostam Stibamine Clucoride, 205; Vatoxyl Hydro* 
chloride, 234 

DvtTOit. Paisonj 4 CoMrANT, WasbiDfion 9, D. C.— Konryl, 413. 
CAuracLL pKAtUACEUTicAi CoupAHY, 79 Madiion Ave., New York Id, 

II I • I I I laioB 

I* I* I B • irbo* 


ly 8. 

446: 


Sodium Caprylate, 85 

Chicago Pkabhacal CokmnTj^5S47 N ^Raveniw^ Ave , ^Chicago. il‘- 

, . , . ■ ■ ■ lime Hydro- 

, I , 4 nil Sodium, 

• > , • I > R Benroate, 

, , . , . , *, 2S2; Prv 

• , . rihenearaine 

„ , . . e Methane- 

luHonate. 21U, v inaciane ,»uiiaie, jy. _ t a xr« 

CotK CiiEMiCAt. CoMrANv, 3721-27 Leclede Ave, St. 8, ^ 

Chorionic Gonadotropin, 475, DiethylitilbesUol, 448; Mannitol Hexa 

nitrate, 320; Niacinamide, 584, Sulfadiarine, 110, Thiamine Hydro- 
chloride, 593. 
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C4c,vuBos PaA»M*wi. CoKfAHv. Th*. 330 04k St, Cobmbai 15. Ohw 
— Pslatminr, 129, I'j'ramat Afal«3t«. IS: Salamtd?, 23 
CoMwnctAi. Soc.vKKts CoafOKxrtOH. 260 i^*&lson Me, N<ir Yotk U, 
N V — Oacitracin^ 130, Excandc'c, 233; Kwelt, 91, PoCauiunt P«m- 
cillm G, 170; TrocainA rrnicillan G, 173 
CbMTtA COUFANY, D>v>s)o» SvftMA VotaMATogitM, Isc, 13 W 46tb 
St , New York 3i, S V— -Cwiira C««oi«. 3SI 
CooYEi, WrtLiAiu, * NffHSws. 1»C, Cooper Buildinr, 1909-25 Clifton 
Ate, Chicago M. Ill — Enbin, 89 

CouATLAHP I^ionATOititS, 1600 S Boniuc Beack Placr, Lor Anselef 33, 
Catif— Normal Human Plasma, 280 

C«TSX» l-A»c>»ATo«i*s, Fourth and Yarker Sts, Berkeley 10, Cahf. — 
Antipertossis Serum. 492, DeKtrafl. 283; Diphtheria and Tetanus 
Toxoids, Alhydroe, $00, Diphlhena ToKotd. Alnyrirex 495, Dip-I“ert- 
Tet, Sf'5. Dip-Peet-Tet, Alhjdtox, S09, Qiptossss SOS, DiptuSMs. 
Alhydros Snx t — a • . uman Plasma. 

• •• • Yafrine, 502, 

■ 1 ■ , ■ ■ roltomyeUtis 

■ • • » . .1 Toxoid, Aihy- 


Discct LAtoiATOiiaa, Ikc , 377 Genesee St, BuAalo 4, K V—Calcian) 
Levultnate, 523. Mannitol HeKamirate. 320 

Doak Piiakkacai. CoiaeAUY, t»e , tl W 42n4 St , New York 24, N Y— - 
Salimdol, 84 

Dave Paosi/ers CoKrANv. }hc. Tnr. 340 Glenwood Are, Bast Orattee, 
N J — OieihylfiillMterol, 448, Kieotitufflidc. 584; Nikethamide, 344, 
Thiamine H/droehlonde, 593 

Dvk(t Yaopusys, Ixc , 634 Broadway, New VoiV, K V —LactiktiS Creme 
and Jelly, 351. 

OwioiiT, R E , & CoufANV, $QS 5Sth St . ties Moines 12. It — 3lenad>one, 
604, Potassium Petueinm G, VIO. Vtoeastie renieillm C, 173, Thik< 
mine Hydrochloride, 393 

Easox I^ssosAToaits, 17 Eaton Ave , Nerwset). K Y — Aspoeen, 446, 
Furaein, 67, Furadantm, 105. Lorophyn Jelly. 353. Lorophyn Suppoii* 
tones, 356. Tripaaioe, 129 

Eveu, Vfcut. D . CoweaXY. Rrv»n. Ohio— Yjrnlamioe Hsieatt, IS 

EAPoeetne CoMeaKV, 4407 09 Park A»e. Union City, N J—Thiamme 
Hyrlroehloride, 393 

Exoo PaoBocra, iwe , 84 40 lOlsi St. Richmond IMI 18, N Y — Aeon 
Vitamin A. 574. Balarsen. 210. Coroertilm, 382. Cumertihn Sorfiun 


Hydarin. 389, Liuron, <22. Menadiei 


Mrsom'’. 264, NiadriT 


ilydroctitorKtc, 548. RdinAaxsn. 590, SMsom Aseorhale, 597, 
Hydrochloride, 593, Tuboeuttnnr Chloride, 567 
EaSA. CASLa. litc . 509 Madismt Are . New York 22, N Y — Yroeesterone, 
454 Sodtuin \seorhatc. 597. Tcsiosirrone Propionate, 483 
Esta hlcDiCAL LaaoxAroaits, I«c , 2030 Oreensru^ St, Eeinaton, III— • 
Lanltcn Jelly, 352 

Estio CnesiitAX CoweAer, Inc , J58 Z I26tli St, New York 35. N. V.~ 
Ocethylstilbcstrol, 448 

Etineoic SirTAse LASoisiaaiu. New itranawiek, N. J— Sio-Sorh. 540. 
Camophen, 7(1 

EsaO's tOMfAirr. l«e . T«s. 5542 N CUsk Bt . Chicaro IS, HI — 
Amphetainiiie Sulfate. 220. Daserol, 556; Oiethrhtitlwstro!. 448. 
Evronal Sodium, 536, Poiic Arid, 582: Melhyllestoatcnme, 477: 
Niaem, SS5. Nieotwamtde. 584, VotaAssam Yemeiitin G, 170, PyriU, 
mine Maleaie, 15. Ribodaem. SM Sodium Cerboeymefhylfel/uloae, 
414, Sulladianiir. JIO, Thiamine Uydreckloride. 593 

Fixs Chsssicaii prvtsioe, AMtatca^ Cranaww Courtus, Prinreton, 
N J -'Calcium rara-Amrnc»a3ieytaie. 97 
FiasT Taxai CntuiCAL .Mse CoMraii*, P. O Boa 3026. Dallas. Tex — 
Olyna/an, 393 

Fvtii'c. Catox & CoMSARY. Deettiar 80. IQ— Cbotkyn Dihyds«|en Citrate. 
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SJO; Dimothj-n, <07; MercnrophrJJmf (SwJium), 384; NictHinamide. 
S84; Thiamine II/drocMonde. 593; Tnonamide. 129. 


C*J**’J CistmCM. Woixt, 1 m&, 6n-64} Broad St, CarUu^t, X. J.— 
Pheflindione, 29S. Secobarinlal, 335, SecoharbiUl Sodium, 3J6 
Ceicy riiAiMACeuricAU, Dmiio« or Cttct Ciismical CoirotATioM, 
220 Church St, Xew Vorfc 13, S. V — 'Butatolidm, 21: Troraeaan 
£lhyl Acetate. 291. 

CiL»EtT. Alum & CouFANr. 2380 Talin Ave, Ifialeah. FTa.— Teitojterone 
I'ropionate, 483. 

Gotp Leaf I’tiAtMACAt. Cowfamy, Ihc., 36 Lawton St.. Xew RocheUe, 
N Y — Atnphelaniine Sulfate, 220. Corlutone, 455; Diethrlttilbeitrol. 
448, Menadione, 604, Meph<ne«tn. 356; I’ara'I’ai, 96. Para-Pa* 
Sodium, 98, Sodium Aacorbate, 597, Tc*lo«terone Propionate. 483; 
Thiamine llrdroehloride, 593. 


ilAMtLrov Inc. Trie. 420 Leaitrgton Art, A'ew York 17, 

N. Y — .Merpbcnyi Xitrate. 64 

Haiiowei LAaoiAToav, Inc , The, 930 N'ewark Are . Jeney Cttf, N. J.— 
Mucotin, 407 

Haiy Uauc CotroMrio.n, 25 N C. 25th St , Miami 30. Fla.— Ribo- 
flavin, 590 


Intebheoico CotFoiATtor, 118 Cherr/ Lane. Floral Park, Lony Irfand, 
S i’ — Pasmtd Soitiom, 98 - 

IvES-CAMEBon CoUFAur, Division or AuEAicAn IfOMS Peodocts Cpir, 
I40J Walnut St, Philadelphia 2. Pa— Meonine, 517; Xicotime Atid. 
585. Sicotimc Acid .Vfoide, 584, Oleo Vitamin A, 574; PyiidoAH'e 
Hydrochloride, 588. Riboflavin. 590. Thiamine JlydrocWofide. 594. 

Jacksov-Mitcmeli. pHAaMACEUTiCAU. Ikc , 10401 W. Jefferson Bird, 
Culver City, Calif —Thylose Sodium, 414 

Keitii-VIcto* PiiAiKACAi, CoiirAinf. l825 Chouteau Ave , St 

Mo — Amphetamine Phosphate, 218. Amphetamine Sulfate, 220. ^i- 
ethylstilbestrol. 448, Folic Acid, 582. fttannitol HexamWate, 320. 
Niacin, 585; Niacinamide, 584; Pynlamine Maleate, 15, Riboflavin, 
591, Secobarbital hodiuoi, 336, Sulfadiaiine, 110, Thiamine Ilyafo' 
chloride, 594, Zinadon, JOl Tn.4 — 

Kenpali., C B, CoMrAKY, 2039 Madison Ave, Indianapolis 6, Jnd 

KiEK!*'f.'’'F”'c'oM^^A»y, S21-S23 W. 2Jrd St, New York II. N. Y — 
Hemomm, 578, Meraalyn, 387, Testosterone Propionate, 483 
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Knox, Chaxlxj B , CxunNE Comtant, Inc,, Fourtb «ad Eric Sti , 
Camden 2, N J —-Special lattavenons Cebtme Elution, 234 
Kkxkees-Umak CourAHY, 141 W Vine S<, Milwaukee 1, Wia— Estru- 

S )ne, 436, Mephenejm, S56, MulUznie, 12?; Profesterone. 455. 
iDm Ascorbate, S97 

LaFAYtTTS PHAkMACAL, Ixc, Lafayette, Ind — PantepaQue, 571. 
EAKeiiDs L«*oaATOiizs, ]kc, 1707 £ Nortli Are. Milwaidcee 1, Wu — 
Mercuhydnn Sodium, 580, Neobydrin. 379 
Lantecn Medical LAiocAToetea. Inc. .^20 Creeowaod St., Evanitos, 
111 —Allcagel. 401. 

laMtu lM»p»ATotiu Div/i/ov, AnsKie^M Creauar/o CcurAHr, fMt 


Lzh*> ■ * 

Lill.. a... ■ 

HydroeMori< • • • , 

<38, Carbo- • 

Dieunn fn . , , 

Sulfate. 18: • . • • 

Diphtlxna 1 • • . . • . , , 

ifytiiwhionV' .... 

Ilotycin GK . • . 

501, Konoff * ' 

myein Sulii ‘ • • 

IVrtuMit V . ..... , • 

I'alctaium 1 ‘ 

. and llettn, * • . . ■> 

536. SulftL * • . • 

126. Tspat • • • ' 

Preeipriated . 

<Fluid), SOa, lUAiniiie, •<., luAni.iie ,>«»««, aea. 

Lidcovn i.Ato«*Yi»ia«, Inc . P O Boa 1139, OeeatuT, III —Amphetamine 
Sulfate, 220, AndroUn, 479, Eeirone, 457, .Menadione, 605, Merture- 
phylline i.'ndium). 384. Neostigmine Mcthyleulfate, 261, Piperat 
Tartrate. 94. fVegeiterane. 455. Sodium Ascorbate. 577; Thiamme 

I • • ■ « • < . Art , Cinemnati 2, Oh»— 

' . • ■ York 23. N Y— Metione, 


MecXiltarti Lasomtoit, 7215 Wade Parti Are. Ciereland 6. Ohi^— 
A! UdTreme. 401 

MALUtao, lar, 5021 Wabarh Are, Delroii 16, Mitb — Sulfadiaame. Ill 
MAiL(i>CKtooT_ LHiMicAt. WosKf. SfCoiKi and Jhla^llincliroilt S>a , ^St 
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JfeAo Jo»njon & CourAMY, Evjuwvllle 2J, Ind.— Amigefl. 515} Imogen, 
nV' PeTeomorphnm tutb Other Fisb Liver Oils and Viostercl. 


WeotCAL CiiEMtcALS, Imc.. 406 E. Water St, Baltimore 2, Md.— Iso- 
Par, 82. 

MeacK & Co, Inc. Rahway, N J— Slandelic. Acid, J02; Nuein, 58«; 


chloria 

.VcaaecL, , , 

— Ceer 

Sulla(> 

Bisulfi 
Ascorb 
187. f 
Tyvid, 

METaaroi.1 ■ t ■ . . 

Testos 

Mevia Cl • 

Estron • 

Sodiun • • 

Miciiaci. 1 • • ■ ■ • ■ ■ 

S Elli 
llumar 

Immune Serum. 492 

Millu, E. S, LA»otATo»i*s, Inc. P O Bo* 2302. Terminal Ann**, 
I<os Angeles 34, Calif —Diethyls(in>etirn), 449: Estrone, 437. Mena- 
dione. 605. Neostigmine Xlethylsulfate, 261; Nilcethamide, 547; Pyri- 
doxine ilydroehtonde, 588; Sul-Di-.MiH. 127; Sulfadiasine, 111; 
Testrone. 479, Thiamine Hydrochloride, 594; ToJuJox, 556, 
MawAVKie Ilwoo CtNne. Inc. 763 K J8ih St, Milwaukee 3, ^Vis-— 
Measles Immune Serum. 491, Normal Hunan Plasma. 281; Pertussis 
Immune Serum. 492. Scarlet Fever Immune Serum. 492 


XATfONAt, Dtirc CourANv, Haines and MeCallum Sts., Philadelphia 44, 
Pa — Amiflonai, 316, Combined Diphtheria and Tetanus Toxoids 
(Alum Precipitated), 499, Diphtheria and Tetanus Toxoids, 
Precipitated, and Pertussis Vaccine Combined, 507: Diphtheria Tox- 
oid, Alum Precipitated, and Pertussis Vaccine Combined, 503; inhU' 
ensa \’irua Vaccine, Polyvalent, 501; .Mannitol Ilexanitrate, 320. 
Nicotinic ,3cid, 586, Pertussis Vaccine, 502, Pertussis Vaccine (Alum 

- •• ir.. jno T-..,nu, Xoxom (Alum Precipitated), 


• 'era Park, YonVers 2, N Y-— 
rdrochloride, 16; Pyriaidin, 101. 
PI , Los Angeles 38, Calif — 


N 3 - 


1-23 Atlantic Ave, Brooklyn 7, 
, Monoeaine Formate, 43, Mooo- 


Washingfon 


OkIO CueHICAt & SvaCICAL EQVIrMXNt CoKFAKr, 1400 I 

Ave, Madison 10, Wis — Cyclopropane, 36 _ , t, .. 

OsoANON. Inc. Orange, N J— Bifacton. 580. Dim^fermon Benxoate. 
439, Doca Acetate, 419, Luiuaemia Sodium, 293, LynoraJ, 44i, 
Muracil. 520; Oranixon, 556 

OfcTHQ PitAaMACiwriCAi. CoaroRATiON, Raritan, N. J — Ortfto-Lrerae 
Vaginal Cream, 353, Ortho-Cynol Vaginal jelly, 354. 

' ,.1 I •* I'-s — *«• w>w Ynrk 13. N. Y— Isoniasid, 


iin Hydrochionoc, 
Combined Diphtheria- 
(Aluminum Phosphate 
phaiscn. 2tl; Mefopon 
ixycel, 298; Pertussis 
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RciEAkCK tAtoKATQttcs. luc , 2107 E. VJU, ?ua<i<Ba 8. 
Calif ~Thi»Biine Hydrocbloride, 594 

Patch, E. L , Cout»iir, Th*, Slonebam 80, JZus — AUino*. 407. 
Glytbtonalt, 39S 

PxiijCK, S, B. & CoxfAMir, io Cknrek St, .V*w Yetlt, N V— Trro- 
tbncin, 56. 

Pmzi LAtouroartt, Oivisicx or Chm Pmt« & CcwrAitr, Ixc., &30 
Piuthinf Avc , Brodtl/n 6, N. V — BaciiraCia. U8. Conbiitrcp, 196; 
Cortnl, 427, Coftnl AceUle, 429, Codiunn, 201. Oibjrdrostrtpto* 
rnyon Sulfate, 183, Citrane, 4J7, bltfiuarciB, 140, Needrol, 478, 
P<nnar«n, 166, Palrmyxin B Sulfate, ISO. PotassiuM PenieilhB C, 
171; Procaine PeDicitlin G, 173, StreptomfCin Salfate, 287, Teeta- 

"■ '*•“ »** ■ "* ■“ -ramycin Hydroetilo- 

'■ • • 18. TetrafTa Ilr^e^ 

. I 1 • ■ . • - York 17. K. V~ 


PtimcMwa' Dtv'c i Svercv CoweAXt. Tbird & CallowbiK St>. PbiU- 


ToUntin, JS6 , ^ 

PirM4x>MooiR CoKfAKr, Dieitlox or Atatio LaocoATOiitt. skc.. P. O. 
Bor 1414. Indiaiunotis 4, ind— Combined B'pbtbrm Teianst Toxoid 
(Alum PfMtpiUtrd). 499. Dipbiheria ToxoiA Alum Precipitated and 
PenuHit Vaccine Combined. 503. Immune Senna Globulin, 494; 
Infasen, 508, Inftoenxa Vtrue Vaeeine. Polrralent. 301, PeRstm 
Vaccine, 505, Penuttii Saccine, Atom Preciiutaicd. 504, Sulfadiattne, 
111, Sulfadimer, 127, Teunoe Toxoid <A)um PreeipiUCed), 497, 
Veealbi. 318 , , , ...... 


PaTMta pRAkKACaL CoHraxT, K.C Coeoer Joiprr and ^S'lllard Su . 
rbiladctphia 34. Pa— thapfed ilrdrocblonde, 232. bfannitoi Hexa- 
nitrate. 321, Merbenetin. 557, Propyhlnouracil. 322. PrnlamiB* 
Maleait. 1$, R»r Tn-.Mirfr* JJO, Vitamin Bji. 578. 

RccD & CAtattcK, 133 V'tn Wefeiun Aee. }mtT Citp, K. I.— 5Ieprane 
Dipropionate, 432 

Rmaoc RiKAkcn CoMranir. TnX. 14045 SUditon Are, Lakevood, O&io 
— AluimnuiB Hrdtoxide, 402 

RkToet I'KAtMAcivTicAi, vOMTAnv, Irc,. 42,33 >iatli Su Lona UUnd 
Cit? 1. N Y —Hex O San, 71 

RxiAtti Dave CoMrAAT, Ilevrrlr at LaCienera, Lm Anerlre 4S. Catif — 
tlirlbytiiilbertral, 449, f olir And. 383, klepbennin, 337, Ifelbanpbel- 
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RiKr* Labo*ato««s. Ikc.. P. O. Bo* 3157, Terminal Anne*. Los Aofeles 
54, Calif— Venloid, 31J. 

Robins, A H, Cokkky, Imc, 1407 Cumminss Drive, Richmond 20, 
Va — Robalaf^ 407. 

RoEiic, J B , & Company, Division of Chas. Ppize* & Company, Inc., 
536 Lake Shore Drive, Chicago )1, 111— TWamine Hydrochloride. 594; 
Vibalt, 579. 

Roieb, William If., Inc., 214 S. Fifth St, Philadelphia 6, Pa — Alumi- 
num Hydroxide, 402, Carftism, Kt; Oiethylslilbestrol, 449; Disulfyn, 
127, hlanmtol Hexanitrale, 321; Sodium Ascorbate, 598, Sulfadiatine, 
111, Thiamine Hydrochloride, S94, Thylogen Maleate. IS; Vitamin 
Bi2, 579. 

Rowell La«oxato»ies, Inc., Baudette, Minn — Burbot Liver Oil, 607. 

Rystan Company, 7 N MacQuesten I^wy., Mount Vernon, N. Y.— 
Chloresium, 627. 


Sandoz pHAKMAceirTicALs, DIVISION OP Sandoz Cremical Works, Inc, 
Route 10, Hanover, N J — Cafergot, 624; Digilaaid, 304; Mctbergine 
Tartrate, 537 

ScKENLEY Laboiatories, Inc , 350 Fifth Ave. New York 1, N Y. — 
Potassium Penicillin G, 171. Sodium Ascorbate, 598; Titralac, 404 
ScBEBiNS Corporation, 2 Broad St, Bloomheld, N J — ^hlor-Trimcton 
Maleate, 10, Cortogen Acetate, 424, Estmyi, 442. Prantal Methyl- 
sulfate, 267, Priodax, 368, Sodium Sulamyd, 117; Solganal, 621; 
Sulamyd, 11^' Tricombisul. 125. Tnmeton Maleate, 14 
ScKiEFPBLiN & Company, 16-30 Cooper Square, New York S, N Y.— • 
Benseitrol, 452, Cyclogyt Hydrochloride, 264, Danilooe, 295; Merbak, 

ScRUiP. JvLivs, Ikc., 423 W 55ib Si. New York 19, N. Y, — Raoses 
Vaginal jelly, 354 

Schwarz LABORArotirs, Inc, 230 Washington St. -Mount V'ernon, N. Y. 
— Methiacil, 520 


‘ Iroad St , 
Beneaid, 
lubstances 
iride, 48; 
I Hydro* 
Globulin, 
icentrited 
Mecholyl 
■ }3; Myo- 
,ui.>. Human 
Protamine 
jdium Peni- 

■itreptomycm 

Itintfnrioe, 

Koii (Alum 
Urecboline 

•5, Mich — 


' Tbe^ Wanoer Company^ ^'393 


Swith-Dorsev, Division C 
Doraxamin, 407, Dors 

Dorsutfas. 125. Pasar, ■ ■ ’'nv.'ir 

Smith. Kline & French ■ ■ ■ 

delphia 1, Pa— Bensed ... - 'iwhK 

Sulfaie. 222. Paredni • . ■ ■ 

SMiTH^^UpstizR. Company. 529 S Seventh St, Minneapolis, Minn — 


Squi 


Mti"E^'^R"!’&^SONS, Division op Olin Mathieson Chemical Co«r^ 
RATION, 745 Fifth Ave. New Vof* 22. N Y.— Amnestrogen, 443. 
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Tahiax CoMrAHv, 33 Unien Square. Ktw Vutk, N V — >fanrMafl Creme, 

TAiireocK l.AioiAroA)ES. CreenvtUe. S C — Chstinc Chloride. $29. 
>le<b(Of»ne, 5/7 

Tmtaca* & CeuaAxy, Ihc . US< W LAf«re«e. Detroit 26. Mieh — 
)<e{>«rin Sodium, 293. Sodium Aaeorbate, $9$, Teatosterene Fro- 
_ vtonAte, 483 

TitouriOK, h(Atv(»f R, Ikc, 67 Creeninch Are, Stamiord. Conn~ 
SuUadiaitne, III, SuKa tri at>n«, (30. Vitamin B Complex, 576 


Ulmik pRAXHACAi CoitrAMV. I«00 Harmon Plate. Miniteapolii 3. Mmn — 
hfephentain, 5S7 

UrjoHR CoMraNT, Tm. Kalamaron 99. Mieli —Adrenal Cortex ^Irart. 
417. Aluminum llydroxulr, i. •- 

procaine, 176 CerOCiltm 
47J. Cone/, 427, Cort<( A • • 


chloride, 241. Ribodaxin, S9I 

112. Sulfamerarine. H4 • 

Teeiotttrone Prapiooarc, 484 

2?a 

U. S Stanoiio Pioovcra CoxrAur, Wondwoeth Wii — Diphtheria and 
Tclanua Toxoidi with Perluetie Vacorte. Cwn^ned. 507. Riphl^rla 
ami Tetanua Toxoidt arid P«TCiW«a h'acewie combined Morn rre- 
cipitaied. 508. Pertu«i) Vatetnr $03. TeUnua Toioid. 497, Trtanua 
Toioid (Mum Pr«ipilaifd). 490 . .. .. .. .. 

U. S \iTAUtx CoaeoiATiOM, 2$0 E 43fd ^» . Vorli 17 .S' 5 — 

Choliiw Dihydrojten Cilrate. $30 htenadume. MJ. MrtWrne. $J7. 
Niatm. 586. Niacinamide, 5*4. rrndnxine llrorotMofidp, 5*4 Ribo. 
flaein, 391, Thiamine Hrdnstlonde. 59$, Vitamin A Drop., 375 
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Vale Chemical CourAKr, Inc., Tril 814-816 Cordon Si, Allentown, 
Pa. — Aluminum Hydroxide. 402; Dexoyal Hydrochloride, 2J2; Dia- 
... , ,.i . . ««, • ig, 586; Nicotinamide, 584; 

liDoflavin, 591; Sulfadiazine, 112; 

' ■ aiii St, Richmond 4, Va — Oradiol, 

■ Hydrochloride, 595; Tnfonaaiide, 

■ Aluminum Hydroxide, 402; Benzyl 
lolFuchsm Paint, 81: Undesol. 87. 

■ 1 41 Union Square, New York 3, 

" ■ I 1 ichester Ave., St. Louis 10, Mo — 

■ ' ' tt St, Chicago 10, 111.— Vitamin B 

■ ■ • lllfa Ave.. New York 56, N. Y.— 

pann Sodium, 294; Neostigmine 
"• ictlltn G, 174; progesterone, 455, 

• Ascorbate, 598; Testosterone Fro 


Walkex Laboxatoiies, lire, Bradford Rd , Mount Vernon, N. Y.— 
Baeiniyein, 195, Choline Dibydrogen Citrate, 550, Folie Acid, 582, 
Hedulin, 295, Heparin Sodium, 294, Ifexaviiamin, 609; Methionine, 
517, Niacinamide, 584, Nicotinic Acid. 586; Concentrated Oleo 
Vitamin A and O, 608. RiboflaTin, 591: Thiamine Hydrochloride, 595. 
Wallace & TiEtxAN Inc , 25 .Mam St . DeKcyille 9, N. J -'Azoefaloramid, 
58; Salundek (New), 86. Sodium Sotradeeol, 55l, llndecyleme Aeid, 
85: Zincundecate. 87 

Wamfole, Heney K, & COMFANY, Ikc , 440 Fairmount Are, Phila* 
delphia 25, Pa — oulfatryl, 151 

WAENEt CHILCOTt LAtOIATOtItS, DiVISlOH OF WAlNll-IIUHMVr, IMC , 
113 W 18(h St. New York II. N Y.— Cellothyl, 412; Dialnne 
tr. . 1 . . 1 . 1 .. j. .. r ... «. . Chloride, 515; Pen- 

259. 

1*1 ■ Coodale St , Cclumbui 

ne Hydrochloride, 252, 


WhittakeE Laboeatoeiej, Ikc., 898 Washington St., PeekskiH, N. V.— 
Cooper Creme, 555 

Whittiee Laboxatoiies, 919 N Michigan Ave., Chicago 11, Ill~ 
Chlorothcn Citrate, 10 

Wilson Laioeatobies, The. 4221 S Western Ave, Stock Yards Station, 
Chicago 9, ill —Corticotropin, 471, Galtric Mucin, 409; Punned 
Corticotropin-Cel, 472 

Wintiieof-Steaens, Inc, 1450 Broadway, New York 18, N. Y — Adanon 
Hydrochloride, 29. Aralen Phosphate, 199; Atabrine Hydrochloride, 
201, Avertin, 58, Creamalin. 402. Demerol Hydrochloric, 27: 
Dietbylstilbestrol, 449; Diodrast Compound, 375; Diodrast Concen- 
trated, 375. Drisdol, 601; Evinal Sodium. 350; Fuadin, 206, Isuprel 
ilydrochloride, 227, Levofhed Bitartrate, 250; Mebaral, 532, Jlilibis, 
208, Parenamine, 515; pHisoHex. 71, Ponlocaine Hydrochloride, 55, 
Potassium Penicillin C, 172; Saly^an (Sodium) Theophylline, 587, 
Sulfadiazine. 112. Telepaque, 369. TbiaTnine Hydrocbtoride. 595. 
Zephiran Chlonde, 75. ... - « 

Wyeth Laioiatoiies, Inc.. 1401 Walnut St, Philadelrh'* 2, Pa 
Amphojel, 405, Basaljel, 406. BiciHin, 166; Bornate, 89; Cocstron, 
445, Combined Diphtheria-Tetanus Toxoid (Alum PreeipitatM), 4yv, 
Pertussis Vaccine. 503. Phospfaaljel, 405; Picragol, 65: Pl*^°''f’ 
283, Propionate-Caprylates Compaund. 85; Propion Gel. 84 ; Tetanus 
Toxoid (Alum Precipitated), 498, Thiomerin Sodium, 581, Wydase, 
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s and dosage appeared ) 

Alwrbable Colfon or Gauze, 296 AJuminum Carbonate — 

Ousting Powder, SJ9 Hydnnude Preparation*, 400 

Gelatin Film, 540 Pemcrlliti. 164 

Sponge, 29S Phosphate Preparation*. 403 

Absorbent Ointment Ba*e, S43 Alurate. J28 

Aeeeptance, Rules Governirig, *»« Alzinox, Magma, 40? 
Aerfarsone-N F. (see N.N R I950> Ametbocaine Hydrochloride, S2 

Acei.Du'Mer>Su)fonainide* {see Amigen, SIS 

Sulfacetamide, Solla- Ammo Acid and Protein Hydn 

diaaine, and Sutfa- *>e Prraaration*. 

. meraame) Acids. Individual, 516 

^etomeroetft! 61 Anitnoacetic Acid and Calcium ' 

Aeetpvrogall <*«« N.N R J?50 bonaie, *04 

Acetyl Sulfitoxaeole, 121 Amrnonat, Sib 

Aebromyein Hydrocnloride. 190 Aramophylline-V.' S P (»ee K} 

Aton Vitamin A, S?4 1»S4) 

Acfiflavine-N.F. (*ee N N R 1952) Aminopyrme N F (*ee nJ 

<•«« N.N R 1950) , . . 

ACTH Inieelion, 469 Amino*alieytaie Calcium, 9? 

Aethar, 471 Sodium. 97 

Adanen Hydrochloride, 39 Aminojalicylic Acid, 95 

«di«iti« Analgesic*, NotMpiate, 24 Derivative*. 95 

Adrenal Conec, 415 Aminosol. $14 

Estraets, 417 Amnejtrogeo, 44J 

Inieetien, 417 Amobarbitai U S P (tee H.b 

CoTUcal Extracts, 415 ^ .. « v 

Steroid*, 416 Sodium-U S r (tec oA 

Adrenalin (sea N N R 1949) 

Adrenals, 415 AmodiSdum llydrocblonde, 196 


Ammo Acid and Protein Ilydrolys 
aie Prnarttions, 511 
Aeida, Individual, 516 
Aratnoaceiic Acid and Calcium Car- 
bonate. 404 

Aminonat, Sib .. _ 

Aiainophyllifie-U S P (»ee K N R, 
1914) 

Aminopyrme N F (see N N R 

1949) 

Aminoaalicytate Calcium, 97 
Sodium. 97 

Aminoaalicylic Acid, 95 
Derivative*. 95 
AminosM. 514 
Amneairogen, 44J 
Ani^rtutai U S P (tec N.N R 

1950) 

Sodium-U S P (tec A Al R. 
1950) 


AOrenergie Blocking (Srmpalbo 
. lyt'e) Agent*, 24) 
(Sympathomimetic) Agents, 216 
Adrcnocomeotrophin Injection, 469 
Aeroplast, 542 
Atrosponn Sulfate, 180 
Albumin, Iformal Human Serum, 


Amodiadum llydrocblonde, 196 
Amphedroayn Hydrochloride, 211 
Amphetamine Pbespbate, 217 
Sulfate, 218 

Desiro, 231 
Amphojel, 405 


Atrosponn Sulfate, 180 Amybme H^wblohde, 5t 

Albumin, Iformal Human Serum. Amytal (tee N N K 1950) 

2J8 Sodium (see N N R 1950) 

Alcoholism, Afeoti for Treatment Anatidity. Agents U*ed for Ueter 


Alcoholism, Afeoti for Treatment Anatwuy. Agents i>«ea mr 

(ig nnnaiion of uai 

AUariooe. 208 ' ^*9 

Alglyn, 406 Aiueslbeim (»e« N N R 1949) 

Alidase, 59S Aojlge<ie». 19 ^ 

Alkagel. 40] Aoayodm (tee N N R 1950) 

AJkavtrvir, 308 Androlirt, 479 

Allergenic extract*, in allergy, 4 Anectine Cbloode «9 

.Preparation* (lee NNR 1950) Anesthesm (»ee NNR 1949) 
Allergy, agents used in, I AneslliHiCi. 35 

Allyliiopropylbarhiluric Acid. 527 Ceoerat, 3S 

55 Anionic Agent*, fi 

Almaguein. 407 Atitatiaee. 6(2 

Alphaprodifte Hydroehloride. 24 Anlamd*. <W, _ , _ n 

A| U-Creme, 401 AotagoeuaU of Curatifom urugi, 

Alodrine llrdrochlonde. 226 , l, , t 

Alummum Carbonate, Basic. 404 Antaaoline JlydroeblotiJe. 6 

Clyeioale, Baiic, 406 rboaphate, 7 
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Anttpar Cilratr, 94 
Antffior Lobe, 467 
An(hracrn« Dcrivativri, 622 
Aiithfalin. 612 
Antibaetrrul AEcnts, 54, 95 
Anlibiotic Mixturrt, 192 
Antibiotics, 54. 122 
AnticMeulantf, 2S7 
AnlifunKal Aecnii, 79 
Antihemophilic I'Utma (Human). 
279 

Anli-llemophilut tnflucnMc Tyj^ B 
Serum (Itabbit). 4)19 
Antihiitamine <lru|i, tlcrnaiofc^ic 
preparations o(, xcaax 
Anil infrciivei. evaluation of, saai 
Local, 54 
Syifemic, 95 

Aniimalanal Agenu, |96 
Antimony Comnotinrfj, 205 
Antipediciilar Agenti, f7 
Aniiproioroan Agrnii. 201 
Antiseabioui Agrnta, 90 
Antiiiine Hydrochloride, 7 
I'hnaphate, 8 
Antithyroid nrugt, 517 
Aniivenm (Ulroifcciii* .Uactant). 
<90 

Apretoline Hydroehtoride, 246 
Aprobarbiial, 527 
Sodium, 528 
Aralen Phosphate, 199 
Argyn (lee N.N K 1949) 

Ariilol (see .V N K 1949) 

Arsenic Compounds, 206 
i’enlavaleni, 206 
Tfivalent, 208 
Arilhinol, 209 
Artane liyilroehlonde, 271 
Ascorbic AenI'U .S I' (see SNR 
1954) 

Injection, 596 
AipoRcn, 406 

Aiabrtne Hydrochloride, 201 
Aureomycin, 142 
Calcium, i<J 
Hydrochloride, 146 
Auroihioglucose, 621 
AurothiORlycanide. 621 
Autonomic Drugs, 215 
Avertin, 58 
Azochloramid. 38 
Azul6dine, 121 


Baei’mycin, 195 
Bacitracin, 155 
•Neomycin, 192 
BAL, 614 
Batarsen, 210 
Banthinc Bromide, 270 
Barbiial-N F (sec N,N R 1949) 
Sodium-N F (see N N R 1949) 
Barbituric /Vid nenvativei, 523 
Barium Su)fafe-U S P (see N.N.R 

1949) 

Basaljel. <06 
Bases, Ointment, S42 


Basic Aluminum Carbonate, 404 
Glyeinaie, 406 
Beadox Hydrochloride, 588 
Benadryl Hydroehloride, 1| 
Benemid, 617 

Benedaine Hydrochloride, 264 
Benozinale Hydrochloride, 42 
Benyfate, 92 

Benzalkonium Chloride, 74 
Benzathine I'cnicillin 0. 164 
Benzaroline Hydrochloride, 250 
Bcnzedrrx, 240 
Benzedrine Sulfate, 221 
Benzene Hexacbloride, (>anma, 90 
Benreiirol, 452 
Benzethonium (TMoride, 75 
Benzp/rmiom Bromide, 2SS 
Benzyl Alcohob.V.F. (see N.N.R. 

1950) 

Benrnate, 91 

•Chlorophenoibane*Eihyl 

Aminolienzoale, 87 
renirillm rotasiom, 168 
Sodium, 174 

Beta estradiol Benzuaie, <58 
Betbaneehol CMonde, 255 
Bevido*, 578 
ftieillin, |66 
Bifaeton, 580 
Bilein (see .V N R 1949) 
fliVSorb, 5<0 
Bishydroiyfeumann, 287 
Bismuth Compounds. 211 
pClycolylarsanilate. 207 
Magma-NF (seeNNR 1949) 
Fotassium Tartrate•^ F, (see 
N N.R 1952) _ 
Sodium Tartrate (see N..V.R, 
1952) 

Thioglycollate (see ^.^.R. 
1952) 

Triglyeollamate, 312 
nislrimate. 213 
Distrium Bromide, 313 
Cbbsnde. 315 
lli-SalUtwf, 127 
Disulfon, 127 , 

Bivalent Cas Gangrene Aniifozin. 

N.F (see N.N.R. 
IW2) ^ , 

Blocliing Agents at the Rena) 
Tubules. 614 
Blood Derivatives. 278 

and riairna Substitutes, 374 
Formation and Coagulation, 
Agents Affeeting, 236 
Grouping. Agents for, 284 
Volume, Agents Used for De- 
termination of, 357 
Blutene Chloride, 300 
Boniate. 89 .. ,, „ 

Brewer's Yeast (see N.N R- 
Bromiiovalom-N F (see N.N.R. 

1951) „ 
Bromsulphalein .Scdium (»ee N.N R 

1952) 

Bromural («ee N N.R J9S1) 
Broncbodilators. in allergy, 2 
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BufTon»mide, 135 

Bulk Drugs, xviii 

Burbol Liver Oil. 607 

Burn Dressings, 617 

Bursnline, 60 

BuubarbiUt Sodium, 32B 

Bo<ac»ine Sulfate N F (see N K R 

„ IWO) 

BuUmben Pterate <ite NNR 
19S1} 

Rutasolidm, 31 

Butesin (see N N R J95{» 

_ Picrate (see N N R 1S5J> 
Bnlethal-N F (see N N R JMJ) 
uuteChaminc Formate. '43 
Hyrlroefiionde, 4J 
Butisol Sodium, 329 
Butyl Aminohenaoate N T (see 
NVK 1950) 

Butyn Sulfate (see N N R 1950) 
Cafergot, 63d 
Caffeine, 6JJ 

Rrrotamine wiib. 633 
Caleiferot, 599 
Calcium Aminosalicylile, 97 
Carbonate and Aminoaeetic Aetd. 


<04 

Compounds, 533 

Cluconate U S P (see N N R 
1947) 

lodobeheoate N F (see N N’ R 
19(9) 

T,«vu!inst«, J33 
Parn 3ininoss1ieylaie. 97 
Pliosphsie, Triha<jc-N' P (see 
N' N n 1947) 
Propionate. 82. 83 
Salicylate, Theobrcmne-K P 
(see N N R 1948) 
Caminoidr 516 
tamonuin Jlydfochtoride 197 
Caprylaie Pro|iionalt Mistures, 8J 
< anrylic Actd, M 

(ompound 80 
CarliseryUmine Resins J’t 
Carhscrytic Kes.n, Quinine 359 
Cisrhamylmethslclvolitie Chlondr. 

354 

Carbarsone U '» P (see N N R 
1954) 

Carbrnnsamme Maleate. 8 
rarlxihrdrates 536 
r«rhol Fuehsin Paint, 81 
Cartwimyem 119 

C-srUm Diosid. V S P (are S* A R 
1947) 

Carbo-Resin. 536 
CartviwaK 400, 541 

1500.' 544 
1540. 544 
4000. 544 

CarViaymrlhylcellulnsr Sivtiom, 4t4 
r*rdtn«a«rular A»rnls. 301 

Tarfiitift 61 

rarolene (see N’ V R 19S4> 


Cathartics and Lagaliees, 4£ 
«tioijie Agents. 72 
Cetuone (4<e N N R. I9S4) 


CcKuInte, Oxidired. 296 
Cellutosie Acid, 296 
Central Ncrvoua System Dcpres- 
_ Sants, 323 
^ Sfimulinii, J4S 

CtMiCiliiii Ciloroprocame, J76 

Ceuntw**!*'! 

Cetyl I'>ndinium ChJori.fe, 76 
Cere* (are N 3v' R 1954) 
ttimofon-USP (setNNR 1950) 
Cbloraminr-T-K F (see N N R 
1S49) ' ' 

Cnloramphenieol, 140 ]4| 

Chloratene (see N K R 1949) 
(hloecyelitine Slydrocbloride, 9 
Chloresiotn. 63? 

CWoeefooe (see K N r. 1950) 

< Monne Oerivntivet S6 
Chteriodired Oil, 367 
Chloeroeeodfin, 379 
Chloroaeodin, 5 7 

Chlorobuianol-U S P (ie< K M R 
IR5C) ' 

Chloeoguamde Ifydfcebloride. 197 
nioromethiryrilrne Ctlrsle. 9 
Chioeomycetin, )43 
ChlofophenMbane Elbyl Amino»*n. 


a,»nyi nminouen- 
•^it'Brniyl Bensoaie, 

Chtorophvll Derivatives, Water, 
, Rtttuble. 636 

Chlnropfoeaint P.meilbn O, J7S 
Cjloroouine Phosphate, 198 
CMnroiheo Citrate 9 
Chteroteiamaerie, 444 
^lurpbemramirse Malrate. JO 

Hydrocbloride, |44 
CKIor Tnmeltm Mateate, 10 
rhulera \ accine>U S P (ae* N .V.R 

Cbohne Oitorid^, 538 
IJenvalives, 33J 
llihydraaen CtCrale. 539 
Graennate. 5 tt) 

Cholinergic BIreimg (Paratym 
^Miolylic) Agrnis. 
(Parasympaj^imel.t) Agents. 

Ckoltnesterase Inbihilors 35? 
Chooduilfndron Tomeo'noim Fa 
tract. Purified. $62 
i^rionie OonaitMrcpi ' 


Castellan 


(. 81 


Clisitn MaWie, R 
CViiaoe Kydroclilvridr, 23J 
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Co>l Tj»er Oil Confffiirite (lee 
K.N K 1952) 

with VifHtfrol (»»f N S R. 
1952) 

ro.lrinf. 29 

CoIloMtl Silrff rSlofirJ^ N'.F. (»♦* 
N N.k 1930) 

lo.J..JfX P. (Iff N N R t»50) 
romliiitrrp. 1915 
ComprKillin, IM 
("OTi»»lron. 

O*njof»tfd 

Cofllr* 35l 

Contrirrt'iive •C'nti. rvaluttion of, 

rjMuIn *nf{ 333 

Jrllir* an<l Crrami, JSO 
Contrarfp(ivr«, 349 

Arraratuf lot I'tr Wiih. 330 
Toopfr CrriTif, 353 
('eparaffinatr. 81 
I'erlutono, 453 
Cortrf. 427 
Afftalf. 429 
C«nifn(fopiii, 4£9 
l'unRr<C 471 
rertiiene Atclato, 423 
(‘eftorrn Arflalf, 424 
(‘orlone Arr<a(«, 424 
Crrtnl, 427 
Aeriaif, 429 
Cotinaiifl, lot 
Crramalin, 403 

('fftno-IlMfimth (t*t S N B 1949) 
Cmaiircfisl»lj«r»*T i\tt N K R 
1951) 

M Crr«rUcrtil« («rr .V S* R 1951) 
CfTfiallinr IVnicilIin C Sodium. 
174 

CryitMiam (irt S N R 1950) 
Cumartilin, 382 
Soilium, 383 
Cumopyran. 289 
rufiff. 359 

Corarifonn Drufa, Anta(tmi«it of. 
367 

Cuianroua Tmmunilr Tetla. Afcnt* 
for, 309 
CyanneobaUmin, 577 
CycUine IfrdrochloHdr, 48 
CyrUmate Calcium, 338 
Soditim, 330 

Cyclolj*rbifal-.V F (if« N.N R. 
1931) 

Cyclocumarot, 288 
Cyelofyl Hydrochlondr. 264 
Cyclopcntamine Hyiffochlorfclr, 222 
Cyrloprntolate Ilytfrochloride, 262 
Cyclopropane, 35 
Cycrimine Hydrochloride, 264 


Danilone, 293 
Darrow'f Solution. 530 
Daierol, 536 
Decapryn Succinate, 12 


Deehnlin (aee N.N R. 1933) 
.SoiJium dee X N R. 1953) 
nehydrochoUte Smlinm N.F, (aee 
X.N.K. 1953) 

Pehydrocholie Acid U.S P, (»ee 
X.N.R. 1953) 
f)e)ylnat Sivlium. 340 
f)e<neroi IlydrocMonde, 27 
Deprrttantt and Sdinulantt. Cm* 
iral Ncrroui Syitro, 
J23 

Ifrart .Ma<«le, 306 
f)tmal Drfinjr Arenii, 618 
Dermalolncie preparation* of anil* 
hiitamine dnift, aaaix 
f)e«o<yrtinleo<fefonr Acrtatr, 418 
IHviayrortnne Acrtafr, 418 
Deioayrphrdftne llydroc blonde, 

2J0. 232 

I>e*niyn HyrlrreMorKle, 23! 
Dexntnne Sulfate, 222 
lleioral llydrorliloride, 232 
Dextran. :«2 
Dextfo Ar ■ 

IVxtnne. 

Diareiyl Morphine, 29 
Iliarnex, 361 
DiacnMiir AMi. 357 
Dial dre .V,N R 1951) . 
Diallylharhiturie And .V F, (ice 
.V S* R. 1951) ^ .. 
Dia hlrr-Sutfonimidra fare Sulfa 
diiame and Sulfamera* 
ame) 

niamertinr, I2f. 

Diaparrne Chloride. 78 
t)iav>ive Sialium. 132. 

Diatrine Iddrochloride. 13 
Dihueaine jlydrochlonde, 44 
Dieumarol, 287 
Dieurin rrminc, 386 
Dieneilfol. 445 
Uielhylitilheatrol. 446 
Diprorlonale. 450 
DicaUn faee N N R 1952) 

Dicifolin (aee X X'.R. 1952) 
PiKilanid, 3t>3 v v b 

Uixilaline Naii»elle (aee ASK 
1950) _ . , 

PiCiUlii and Related Pnneiplet. 

J 9 J 

DifitoxinUSP (*e« A.N.K 
Dlclytocnll Hydfoiodlde-rodme. 59 
Dixoxin, 304 ,, 

nihydfocodemone Bitartrafe. 31 
O.hrtromon.hr.J'l, 

Dihydrostreptomycin and Strepto- 
mycin, 110 

Sulfate, 182 

Dihydretbeelm. 433 . 

Oihydroxyaluminom Aminoacetafe, 

406 ,,, 

Diiodohydfoxyquin, 213 
Diiorfohydroxyquinoline, 213 

Dilantin Sodium. 341 
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Dilaudid Hydrocliloride (jee N N.R. 
1M4) 

Dimenfornioii Benzoate, 439 
Oimenhydrinate, 624 
Dirnercaprol. 613 
Dimethiso<iuin Hydrochloride, 46 
Dimethyl Tuhocitrarine Chloride. 
S63 


431 

DimotJiyn, 402 
DiodoflUin, 214 
Diodrast (lee N N' B 1934) 
Compound, 323 
Concentrated, 323 
Dioloxol, 356 

Diothant llydroehloiide <»et N M R 
1934) 

ni-Parateoe Hydrochloride, 9 
Oiperodon Hydrochloride 

lice H NR 1954) 
Diphemanil Methylaulfate, 263 
Diphenhydramine Hydrochlorrde, II 
Diphenylhydanioin ^lum, 340 
Diphtheria and Teianua Toxoida, 
499 

Alum PfKifUated, 499 
Alummum Hydroxide Ad- 
lorbed. 300 

with rertuitii Vacctiw 
Combined, 306 
Alum Precipiiaied, 302 
Aluminum Hydroxide 
Adtorhed. 309 

Toxin, Diamome U S P (aee 
N N R 1950) 

Toxoid U S P <»ee N H R 1930) 
Alum Precipitated U S F (ace 
NNR 1934) 

Aluminum Hydroxide Ad 
aorbrd. 493 

Pborphjte Adrorbed. 496 
and Pertumi Vaccine Com- 
bined. 504 

Alum Precipitated, SOS 
Aluminum Hydroxide 
Adaorbed, 305 
Dip Pert Tef. 506 
Alhydrox. 509 
DiPtuiait. 505 
Alhydrox, 506 

Diaod'om Aurothiomalate, 622 
Diatreptocm, 195 
Piaulhram, 610 
Piiuiryn, 122 
Diuretici. 322 
Pirinyl Oxide, 38 
Doca Acetate. 419 
Doraxamm, 402 
Doraaeaine Hydrochloride. 43 
Doraaphyllin. 393 
Dotaullaa. 135 
Doxyfed llydrochlonde. 232 
Uoxytamine Sucemale. 12 
Pramamme. 626 
Dreiainci, Bum, 612 


Du^aifanyl, 126 
I>uoxine, 126 

Duitine Powder, Absorbable, 339 
Edrophonium Chlonde, 567 
Efroxine Hydrochloride, 232 
Emollients, 409 
Emulsion Ointment Base. $43 
Enbin. 89 

Enterie-eoated preparations, cvalu- 

Enieromone, 425 
Entodase, 395 
Enrynes. 394 

Ephtdrine-H S P (aee N.N R. 
19501 

Hydfochloride-E F, (aee H K.R. 
1950) 

Siilfate-U S r (sec N N.R 1950) 
Epinrphnne-Ll S P (see NN R 
1949) 

Ertomeirme MaWatr. 333 
Er^onovine Maleaie. 535 
Ct|ot PtepaiatipTis. 3)2 
bcfOtarntne Tantai»-U S P. (see 
NNR 1950) 
with CalTeine. 623 
Erfoiraie Sfaleaie, 336 
Eryibeityl Tcirsniirair N' F. (see 
^ NKR 1930) 

EfyihrociA Laetobionate, 130 
Stearate, 150 

Eryihroi Trtiamtraie (aee N.N R. 
- , 1950) 

EryihroRircin. |46 
Ethyl Cubonttt, 142 
Clueobepfonaie. 148 
/.actobionite. 149 
Stearate. 150 
Faomid ChVjnde, 315 
Eatcrified Parent Eilroyeni, 439 
Stilbene Derivatiyta, 450 
Fstmyl. 442 
Estradiol, 433 
Bensoale. 4J8 
Cyelopentylpropioaate, 439 
pi|inipionatr, 440 

hlono^nioate, 439 
FaUifot. 443 
ICsInot. 434 
3'strotea, 430 

Estroccnic Substances, Conlorsled, 

443 

Estroaefli, Conjueated, 443 
Deriyatieea e{ Parent, 441 
Eatenfied Parent, 439 
Konitcrosd, 444 

Unciaaiined Dentaliyef o(. 
432 

Parent. 433 
Slcraad. 433 
SistrtHie, 435 

S«!(ate. Piperasim, 443 
Ealtucenone, 434 
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Estrusol, 4i7 
Elamon Chloride, 27} 

Ether, Vinyl, 38 
Ethinyl Estradiol, 44l 
Ethyl yVffiinobenzoate*N.F. (jee 
N N.R 1949) 

•Benzyl Benzoate*ChIoro{>hen<>- 
thane, 87 
Biscoumaeetate, 289 
Chloride-U.S.l*. (see N.N R 
1949} 

lodophenylundecylafe Injection, 
369 

•Morphine, 29 

Ethylene-U S.P. (see N N.R. 1950) 
Elicylol, 442 

Eueatropine Hydrochlori(fc*U S T 
(fee N N R 1950) 
EupMhalmine llydroeMonde (see 
N N R 1950) 

Eu>iuinine (see N N R 1949) 
Euresol pro Capillis (sec K X R 
1950) 

Evans Blue, 357 
Evipat Sorlium, 330 
Evronal Sodiunii 336 
Exorbin, 409 
Expandex, 283 

Flaxedil Triethiodide, 554 
Fluorescein S^iuni'U S P. (tee 
N N R 1950) 

Folio Aeid, 581 
Injection, 583 
Follutein, 473 
Forthane, 236 
Fructose, 536, 527 
Fuadin. 306 
Furacin, 67 
Furadaniin, 105 


Gallamine Triethiodide. 553 
Gamma Benzene Hexachlonde, 90 
Gamophen, 70 

Cansfionic Blocking Agents with 
both Parasympatholy- 
tic and Sympalbolylie 
Actions, 272 
Gantrisin, 121 
Acetyl, 122 
Diethanolamine, 123 
Gas Gangrene Antitoxin, Bivalent- 
N F (see N N,R 
1952) 

Penfavalent N F. (sec NJJ.R 
1952) 

Trivalent-N F (see N K R 
1952) 

Gastric Anaeidiiy. Agents Used for 
Determination of, 359 

Mucin, 409 

Secretory Activity, Agents Used 
for Testing, 361 
Gastro-intestinal Agents. 40n 
Gelatin Film, Absorbable, 540 
Sponge, Absorbabl^ 295 
Gelatine Elution, Special Intra- 
venous, 284 


GelRlm, 541 
Gelfoam, 296 
Gemonil, 333 
Genera] Anesthetics, 35 
Gentran, 283 
Gexane, 91 
Citaligin, 306 
Gitalin (Amorphous). 305 
Globin Insulin with Zinc, 461 
Zinc Insulin, 461 
Globulin, Immune Serum, 492 
Poliomyelitis Immune (Human), 


494 

G(ueo<oriieoids, 419 
Glucophylline. 391 
Clycobiarsol. 207 
Clycofauro (see X X.R 1949) 
Glynazan, 393 
Ciyiheonafe. 393 
Gold Compounds, 619 
Sodium Thiomalate, 622 

Thiosulfate-X.F. (see X-X-R. 
1931) 

Thioglucose, 621 
Gonadotropic Substances, 472 
Gonadotropin, Chorionic, 474 
Guanatol Hydrochloride, 198 

llalatone-X.F. (see N.XK. 1952) , 
Halibut Liver Oil with Viosterol 
(see X.X.R. 1953) 
Haliver Oil with Viosterol (sec 
N X R. 1953) 

Halogen Compounds. 56 
Heart .Muscle Depressants, 306 
Hedulin, 295 
Hemofflin. 578 
Hemostatics, 395 
Heparin Sodium, 291 
Hexacblorcyclohexane, 90 
Hexachlorophene, 69 
Hexamethonium Bromide, 311 
Chloride. 3l3 
Ilexameion Chloride, 314 
llexamethylenamine Mandelafe, 103 
Hexamethylenetetramine Mandelate, 

Hexavitamin, 609 
Hexestrol, 449 
Jfexobarhiial Sodium, 329 
Hcx-O-San, 71 

flexylcame Hydrochloride, 47 
fiiohex Chloride. 315 
Hippuran (see N X.R 1954) 
Histamine Acid Phosphate. 361 
•Antagonizing Agents, 4 
Phosphate. 361 
Holocaine Hydrochloride 

(see N X.R 1950) 
Homatropine Hydrochloride (see 
NNR 1950) 
Methylbromide, 267 
Hormones and Synthetic Substi- 
tutes. 415 


Hyazyme, 395 „ ^ 

Hyclorite (see X.X.R. 1950) 



GENERAl INDEX 645 


Hy«o<f4B Bctiftrate, 31 
Hydantoin Derivativts, 340 
Hydrabamine Penicillm O. IW 
HydraUiine Hydroehlonde, 243 
HydrocmUsone, 425 
Ae«Wtt, 427 
HydrocoTSont, 427 
Acttacc, 429 

HydroxyampfwUmine Hydro' 
bromide, 224 

Hyflivin, 589 
IfykiBone, 60$ 

ilypertensicin, Acenls Ujrd >n D>{ 
ferratia) Diagnosis o(. 
362 

HyphyMine, 3S9 
HypoJfnsiv* Asfnts, 308 
Hyprotigtnj 514 

(,«N.N.R J9S0> 

Lertlt. 46S 
NPH. 463 
Jlomm, 147 
£thyt CarboRate, 148 
ClueobeptoBata, J49 
Immune Serum Globulin (Human). 
- 

, Strums. 488 

Immunity Tests. Agents <or Cu 
taneous, 509 


Tnununotagie Agenti, 487 
Incerpatuf, 124 


JorfoebJorBbydroxymii'noJjne (see 
NKI4 1952) 
ledocblorol. 368 

Iodobi(>purate Sodium (see N K R 
1954) 

lodopanoic Aeid. 369 
ladopbtlulein Sodium VSP (sec 
N Jf R 1950) 

lodofiyraret {see N N K 1954) 
Comtiottnd, 372 
Concentrated, 373 
Jopanoic Acid, 369 
lophendylate, 369 
(othtouraeii Sodium. 517 
Iprat Calcium (see N A R 1951) 


Sodiu 


, 335 


Tnfagen. 508 
InKuenta Vjeus Vaceine, Poly 
valefli, 50t 

“ B SetL 

. Anii-neinopiiilus. 

Insulin, 456 
Crystals, Zioe, 460 
Globin Zinc, 463 

Injection-D-S P (see H N R 
, 1950) 

Isopbane, 462 
Labeling Regulations, 459 
Letite, 463 
NPH. 462 

PreparalioBS. Long-Acting, 46J 
Protamine Zinc, 465 
intocostriP, 563 
Invert Sugar, 527 
locamlen (see N N R 1949) 
lodeikon (see N N R 195n) 

Sodium (see N N R 1950) 
Iodides, in allergy, i 
Jodme and Deriratiets. 58 
Compounds, 213 
for Rotfllgenograpby, Water 
Insoluble Orgame. 367 
W’ater'Soluble Organic, 

Iodised OitUSP. (see NNR 
1950) „ 

Poppy. Seed Oil 10% (see N A ” 

. . 1®50> 

lodoalphionic Acid, 368 
lorfocblorbydraxynum-Il S P (•*« 

KNK 1932) 


Isobomy! Thiocyanoacetate-Techni 

cal. 89 

(soniatid, 99 

itomootiRic Acid Drrivatiscs. 99 

lionoTin Sulfate, 227 

Iso-Par. 82 

Isophsne Insulin, 462 

Isophfsn Hydrochloride (see N S' R 

Isopropylartercnol Hydrochloride. 

soprottrcni 
Sulfate, 

Itacopea. Radioactivr, 54$ 
tsupiel Hydrochloride. 226 
itrumil Sodium. 819 

Kelene (see N N R 1949) 

Kidney Funetiwi Tests, Ajtnli 
Oserf for. 364 

Kondremu) (aet N M R 1949) 
Konogen. 443 
Kontyl. 4 } 3 

Kotomea Cream and Jelly. 252, 

353 

Kwell, 9! 

Label and labeling, drbnition of, 

Lae Bismo (set N N R 1949) 
r Lactate One-Siaih Molar (see 

N S R 1949 under 

Soiliam lactate Imec- 
tion U S P ) 

LatUted Potassic Saline, SJO 
Ringer-a 'lolution U ^ P (»ee 

N -S R 194?) 

Uacttkel Creme and Jelly. 351 
Xactoflavin. 589 
tjinteen jelly. 352 
Uauroa 623 

tuxaovrt and raihaetics. 

Lcnigatlol (see S S ft 1950 
Lente llettn 46$ 

Iftxalin. 463 

Leearlereno! BUartrate 22* 
I.eeo-Oromnran Tartrate. 3. 
I,e*opbed Bilartrate 2in 

l,e»orphinol Tartrate, Jl 
i,e»ugen, 52? 

Lrrulose. 528 
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Lidocaine Ilydroeblorid^, 49 
Lindane, 90 

LIpiodol Kadiolo^ique Ascendant 
, . (see N.N.R. J9S0) 

Li|H>tropii; Agents. 528 
Liquaemin Sodium. 29J 
Liquid I’elrolaium Emulaion.NJ^ 
(see N.N.R. 1949) 
Liver Oil, Percomorph, 608 
Local Anesthetics, 39 
Antl-in(ectives, 54 
LoropSyn Jelly, 352 
Suppositories, 356 
Luminal (see N.N.R 1949) 

Sodium (see N N R. 1952) 
Lutto$oi (see NN.R. 1950) 

Lutrexin, 453 
Lututrin, 453 
Lygel Vaginal Jelly, 353 
Lygenes Vaginal Suppositories. 
356 

Lynoral, 442 

Magma Alainox, 407 
Magnamyein, 140 

Magnesium Phosphate, Tnbasic. 

N.F. (sec N.N.R. 
1947) 

Tniilicate-U.S P (sec N.N R 
1947) 

Mandciamtne, 104 
Mandeltc Acid. 103 
Derivatives, 102 
Manna Sugar, 364 
Mannile, 364 
Mannitol, 354 
Hexanitrate, 330 
Marvosan Creme, 355 
Afeasles Convalescent Serum. 490 
Immune Serum, Human, 490 
Prophylactic, 493 
Mebaral, 332 
Mecholyl Bromide, 255 
Chloride, 257 
Mecosirin Chloride. 564 
Medinal (see N N R 1949) 

Menadiol Si^ium Diphosphate, 602 
Menadione, 603 
Sodium Bisulfite, 605 
Menaphthene, 603 
Menaphihone, 603 
Meonine, Sl7 

Mepacrine Hydrochloride, 199 

Meperidine Ilydrochloride, 25 

Mepharsen, 211 

Mephenesin, 554 

Mepherol, 556 

Mephobarbital, 330 

Mephson, 557 

Mephyton. 607 

Meprane Dipropionate, 452 

Meralluride Sodium, 380 

MerbaV. 62 „ . . 

Merbromin-N.F (see N.N R 1950) 

Mercaptomenn SiMiuni, Sterile, 380 

MerCocresols. 62 

Mercresifl, 63 

Mercubydrin Sodium, 380 


Mereumatilln, 382 
Sodium, 382 

Mercuric Iodide, Potassium-N.F. 

(ice N.N.R. 1950) 
Mercurochrome (see N.N.R. 1950) 
Mereurophylline. 383 
Sodium, 383 
Mercury, 60 
Compounds, 378 
Mereuaanihin (S^ium), 384 
Mcf'Diarinc, 127 
Merdisul, 126 

•Merethoxylline Procaine, 385 
Mcrphenyl Nitrate, 64 
Mersalyl and Theophylline Tn/ee- 
ti'on (and TabletsJ, 
386 

Sodium and Theophylline, 386 
Xlersalyn, 387 

Merthiolate (see N.N.R. 1950) 
Mesopin, 268 

Xfetabolie Disorders, Agents Used 
, 511 


. 613 

Metamueil, 413 
.Metapben (see N.N.R. 1950) 
Methacholine Bromide, 255 
Chlonde, 253 
Methadon, 27 

Methadone Hydrcchlonde, 27 
Metha*Mrrdiatine, 130, . ., .. 

Methampheiamme Hydrochloride, 
230 

Methantheline Bromide, 268 
Metbaphrnilene Hydrochloride, 12 
M^hapyrilene Hydrochloride, 13 
Metharbiial, 332 

Mctb-Dia’Mer*$ullonainides (see 
Triiulfapynmidinei) 
Metbenamine U S P. (see N.N.R 
1949) 

Compounds, 103 
Mandelatc. 103 
Methergme Tartrate, 537 
Meihiacil, 520 
Methimatole, 519 

Melhiodal Sodium-U.S P. (ace 
N N.R 1952) 
Methionine. 516 
Methium Chloride, 315 
Methoxamine Hydrochloride, 2J2 
Xreliioxyphenamine Hydroehloride, 
234 

Mefhylbenrethonium Chlonde, 77 
Methylceliulose, 411 
Methylene Resin Polyamine, 408 
jlethylergonovine Tartrate, 

Methylglucamine-Theophylline, 3“0 

Methylhexaneamme, 235 
hfethylol Riboflavin, 589 
Methyltestosferone, 4/7 
Methyithiouracil, 519 
Mehone, 517 . 

Metopon Hydrochloride. 32 
Meir^ol (see N.N R. 1950] 

Metric system, xlvi 
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Oxfgtn-Carbon Dwxidc Mistares 
^ (»<e N..N.R. 1M7) 

0)(yte(r»cyclinf, JSJ. 134 
l/yflrochlorirfe. IS4 
•rotymyxin D, ISJ 
Oxytocic*. S32 

Oxytocin-U S.l’. (i«e N.N R. J?52) 


Pafcilane IlrdrochloWdc, 265 
Palatritinc. )29 
Pancreas, 456 
Patttopiijue, 371 

Panatenne Ifydrochlondc-US P 
(tee N*,X R 1»47) 
Para Aminosalicylate Calcium, 97 
So-iium, 97 

Para'Aminosalicylie Acid, 95 
Parailione, 342 

Para/Tm, 2*i»aWe (see X .V R. /93») 
Paramethadione. 342 
Paraminyl .Maleate, 15 
Para Niirosul/athiaaole, 117 
Para Pas, 96 
Soiliuffl. 98 
Paraial. 96 
So<liiirn, 98 

Parasympatholytie and Sympatbo* 
lytic Actions, Can(ti* 
onic Olockinf Aaenl* 
with borK 272 

(Cholinergic Ulocking) Agents, 

Parasympathomimetic (Cholinergic) 
Agents. 253 

Parathyroid Injection U S P- (see 
N X R l^iO) 

parednne Ilydfobrocnide. 225 
Parenimine, SIS 
Parent Estrogens, 433 
Derivatives of, 441 
£s(ert6ed, 438 
Parenteral Fluids, S30 

use, therapeutic agents derived 
from animal sources 
for, al 

Paroidin (see N X H 1950) 

Parresine (sec X ,V R 1952) 

PAS. 95 

Pasara Sodium, 98 
Pasem Sodium, 98 
Pasmed Sodium, 98 
Penicillin. 158 

and sulfcmim/de prepxrationf for 
topical applications. 


J64 

Oral or Subfmgual Administra- 
tion, 162 
Aluminum. 164 
C, Penzathine, 164 
Ilydrabamine, 167 
Potassium, 168 
Procaine, 172 
Sodium, 174 


Penicillin— -(Cofi/i'nveif) 

O, Cbloroprocaine, 17S 
Potassium, 776 
Potassium. Penzyl, ]68 
Sodium, Benzyl, 174 
Pentaerylhntol Tetranitrate, 321 
PentaealenC Arsenic, Compounds 
Containing, 206 
Cai Gangrene Aniitoxm-X F. 

fsee XX.R, 1952) 
Pentobafliitaf, 333 
Calcium, 333 

Sodium-IT.S P fsee X.X.R 
1952) 

Peniotnal Sodium, 339 
PenlylenefetrazoIe'U.S P (see 
N.XR 1950) 
Percomorph Liver Oil, 608 
Penlrale Tetranitrate, 322 
Permapen, 366 

Peroxide, Zinc, Medicinal, 68 
Peroxides, 67 

Penuiiis Immune Human Scrum, 


Aluminum ... 

Adsorbed. 504 
and Diphtheria Toxoid Com- 
bined, 504 

Alum Precipiialed. 505 
Aluminum Hydroxide 
Adtotbed, 505 

Combined. Diphtheria . 

Tetanus Toxoids with, 


506 

Alum Preeipitated. 507 
Aluminum Hydroxide 
Adsorbed, soS 
Petrobran fsee X X R 1949) 
Peirogalar (see X X R 1949) 
Petrolatum Emulsion. Liquid X z 
(see NNR IW9) 
Phanoilorn (see X X R 1951) 
Pharmaceutic and Therapeutic Aids, 
558 

Phemerol Chloride, 76 _ , _ , 

Phenacame llydroeniondf-X.F vse« 
N N.R. 1950) 
Phenaeemide. 344 
Pbenarsone Sulfoxylate. 203 
Phenindione, 294 

Fhemramine Jfateate, 34 „ « o 

PhenobarbitalUSP. (see NNR. 

Sod«im-U s!p Vsee N X R i9W 
Phenol Derivatives. 69 
Phemolamine Hydrochloride, 246 
Methanesulfonate, 248 
Phenurone, 345 

PhenylaeetylUfca. 344 
Phenylbutazone. 10 . 

Pl«n,l.,»r,«yn,dr«hlona-^, B 
1954) 

Phenjlmercune Nitrate. 63 
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Pl»«tiytpr»p»noUttnne 

Hytiwblori*. 2$T 
Pl>eny!ptoray5meth»j*tBine, 2i8 
KrdwWinrfc. JJS 
Phenylosn Sodium, i40 
pKiso!{«!r, 7t 
Piiosp)i»l}«rl. 403 
PhtfuilylsuHaihKtotc, 118 
Pbytonadione, 606 
Picraffol, 65 
PicrotoKin. 347 
Tiptrti Tartraw, 9* 

Pigerajm* Citrate, 93 
fert/OTje Sol/ate, 443 
Tartrate, 94 

PiperMame Hydroehloridt U S P 
(set N N R 19S4) 
Pipcroxan Hydrochloride, 3t3 
Pitocin (tee N N R 1952> 

Pitressin (tee N K R 19S0) 
Tannate. 472 
Piiaitary OUnd. <67 
PoitenoT U S P (»»« K K R 
1949) 

Pitaitnn (tee N .V R I9S9) 
PiaeeBta, 472 

Plague v'aeeine V F (see K N R 
1 »SQ) 

Mantago 0«a{4 Ceating. 4)3 
Plasma, Antihemoohilie, (ISuman), 
279 

Katmal Hainan. 280 
Subftdule*, 2i2 
and Bio^ U«r««ai>''«», 274 
PJjvoJee; 2i.i 

Foitonidg. Aniidwea tor Heavy 
Metal, fits 

PoliomyeUtii Immune Oiobubn 
(Human), 494 

Polyamme iteihylene Ketm. 404 
Polytlhylene Glyeal, 300, 543 
400. 543 

iSOO.' 544 
1540. 544 
40tW, 544 
rolrmyam. 177 

BOsjrtetraeyeline, 19J 
Sutfate. 174 

Polyvalent Infiuenea Viru» \acc.oe. 


N \ R ')992) 
rr<e»f Lolie. 444 
tutiarj C S P (tee SNR 
1949) 

Fv.tricte. 53) 

•<>e '^atine, Lactairrf SSO 
M»um Mereurtc Imtute-S P 

(we V N R 1950) 

•nicillin G. 164 


i'rivcoline ICydtoChVifide, 252 
I’eivine Hydrochloride, 237 


Pr^tbital Calcium Csee N.N R, 
t95£J 

Sodium, 334 
Pre&eaecid, 614 

Ptocainamide Ky-drochionde, 306 
Proctme Amide HrdrociihrcSe. 306 
Kydrochloride-U S P (tee 
K N R. 29*9) 
PetucjBiti C. 1 72 
Progetlrroeie, 432, 454 
Ftometbesirot Di-propionate, 451 
Pronettyl Hydrochloride. 306 
Propadrine Kydroehloride. 338 
Propatau 96 

Profihenpmdamiiie Msleate, 14 
Propioa Ccl, S4 

K ” itmate-Capryla 
mpound, 83 
Proptcnic Ac'd. BJ 
Propylbexedricie. 340 
Propytihiouracit, 520 
Prottigmin Bronide, 260 
tfetbylauHate, 261 
Prolamine Zine Intulin, 465 
Protargo) (are X N R 1949) 
pTotem Iienvalkve of TubeTculin, 
PuriAed. 509 

liydrolytaiet and Ammo Arid 
Pfspartiionf, 511 
Intravenous, 512 
On). 5)5 

Prosoveratnnea A and S, 31$ 
Maleatci, 3IS 

Proven Maleate. 319 
Paylliate Sodium. 549 
Ptylliuin Hydropnilie Mueiloid Pith 
Dextrose, 4)3 
Pleroyfglutamic Acid, 581 
Panfi^ CorticoUotiiit, 471 
Pinxeiii Derivative of Tuberculin, 
S» 

Purodif'lr (lee- A .V R )95D) 
J‘rr»"»»» Mtiralr. 1$ 

Pyraraidoii (tre SNR J949) 
Pyrethrum. 92. 93 
Pyvtheneamme Citrate, 17 
Hydrochloride, 18 
Pyradoeioe, 5X6 
Hydroeliloride-, $87 
Pynlamine 'laleile. 14 
Pynmxline Oeravativea. iOA 
Pyriiidin, 101 


btbylctrbonate (tee N K R 
19*9) 

SiUfate t,' R P (tee N N R 
19*9) 

Quotane 5tydroe!ilori<!e, <7 

Rabiet ) accwe-f S P (are S .V S 
IPSO) 

Baeemie \iarhrtaniine T'boarhare. 
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Telracrcline, 188 
Hydrochloride, 189 
Tetracyn, 188 
Hydrochloride, 190 
Tetraethylammonium Chloride, 272 
Tetralodophenolphthalein Sodium 
(fee 1950) 

Theetin, 435 
Theelol, 434 
Thelestrin, 4J6 
Thenyleoe Hydrochloride, 13 
Theobromine Calcium Salicylate* 
N.F. (lee N.N.l 

1948) 

Sodium Aeetale-U.S P (»ec 
N.S R. 1948) 

Theocalein (see N.N R 1948) 
Theocin (see N.N R 1949) 

Soluble (see N N.R. 19S0) 
Theoglycinate, 392 
Theophylline (see N N.R. 1949) 
Anhydrous, Y85 
and hferaalyl Sodium. J8fi 
Sodium Acefate*.V F (tee 
N N R. 19S0) 
Compounds, 389 
•Methylglueamme, 390 
Sodium Glycinate, 391 
TherapeUlie Agents, Miscellaneous, 
610 

and rharmaceullc AMs. 538 
Thesodaie (see N.N R 1948) 
Thiamine S91 
Hydrochloride. 591 
Thiamyljl Sodium, 336 
Thimecsl. 520 

ThimerosJl N T (see N N R I9S0) 
Thio-Bismol (see N N B. 1952) 
Thiomerin Sodium, 381 
Thiopental Sodium, 338 
Thiopentone Sodium, 338 
TJjoneylaflsine J/ydroebloride. 16 
Thrombin, 298 
Thylogen Maleate, 15 
Thyiose Sodium, 414 
Thymol Iodide N F (sec N.N R. 

1949) 

Thyroid, 484 
Titralae, 404 
Tolansin, 556 

Tolaeohne HydrocWorid*. 250 
Tolomum Chloride, 298 
Toiserol, SS7 
Tolulox, 556 

Topical applications, penicillin and 
suHonimide prepara- 
tions (or, >xxix 

Toxoids. 495 _ . , , 

and Vaccines. Combinations of, 
$04 

Combinations of, 498 
Travamin. 514 
Travert, 528 
Tnasyn B. 595 

Tribasic Calcium Phosphaie*N F. 

(see NNR. 1047) 
Maencsium Phosphate-N.F (see 
N.N.R. 1947) 


Tfibromoethanol, 37 
Tnbromoethyl Alcohol, 37 
TfKhloroethylene, 22 
Trieombiiul. 125 
THdione, 343 
Tridipijen, 506 
Alum Precipitated, 507 
Tnfonamide. 131 

Tfiheicyphenidyl Hydrochloride, 270 
Trilene, 24 
Trimethadione, 342 
Tfimeihylene. 35 
Tnmeton Maleate, 14 
Tnnavac. Alum Precipitated, 508 
Tnonamide, 129 
Tripatine, 129 
Tnpelennamme Citrate, 16 
Hydrochloride, 17 
Tri-Sulfameih; 129 
Tnsulfapyrimidines, 127 
TrisuKasine, 129 

Trivalent Arsenic, Compounds Con- 
taining. 208 

Cas Gangrene Antitoxin NF. 
(see N.N'R. 1952) 
Tromexan Ethyl Aceute, 291 
Truoaine. 128 
Tuamine, 242 
Sulfate. 243 
Tuammoheptane, 242 
Sulfate. 242 

Tuberculin, Old-U S.P. (see N.K.R 
J950) 

rPD. 509 

Purified Protein Derivative of, 
509 

Tttboeurtrine Chloride, 565 
Dimethyl, 563 
Iodide, Dimethyl, 564 
Typhoid Vaccine-U S P. (see 
N.NR. 1950) 
TyroihWci/j, 55 
Tyvid. 101 

Undecylenic Acid, 85, 86 
Undesol, 87 

Umdigin (see NNR 1950) 
Urea-USP (see N N R. 1950) 
Urecholine Chlonde, 255 
Urolcon Sodium, 376 
Uratropin (see N.N.R 1949) 

Vaccines, SOO , 

and Toxoids, Combinations of. 
504 

Vanxoate, 92 
Vandase, 399 

Vasoconstrictors, in alierey, 1 
Vasopressin Injection-U S P. (see 
N.N R. 1950) 

Tannate, 472 . .. 

Vasoxy) Hydrochloride. 234 
Ventneulin (lee N N.R. 1952) 
Veralba, 318 
Venloid, 311 
Ventas Kreme, 355 
Vermifugal Agent*- 93 
Verona] (see N N-R- 1949) 



GENERAl INDEX 6S) 


V'siucMne SuJfjlt, 

Vinbarbitii Soi5>‘»n, 339 
Vjnelhtne, 39 
ViryJ Ether, 3? 

V,ae.ft SuSSaJf, 192 . „ 

Vjoform <»«e N N R 1952) 
Viommn. 190 

Salfsfe, 190 . , v., . 

Vtosttrol. Halibut T-iv*r Oil w*tJ» 
(set H N R 1953) 
w Oil (Kt H HR I9iii 
ViUWin A, S72 

in Oil. Maturil. 573 
W*«r-Mii£iW*. 37< 

B Complex, 525. 576 
Cempanenti, Mixed, 595 
Bi. 591 
B). SIS. 5&9 
B«, 566 
Bi*. 577 

with Intrinsic raetar Cooeen 
«a«, 579 

C, 595 
D\598 
Dj, 599 

E,eoi 

C, SS9 
X, 60! 

Rl. 606 

ViUmini, 570 , 

A anil D. Pr«f«f*tuKH *(, 607 
Mixe£, 607. 604 
VcpBedrine, 2J9 
Hydrochloride. 239 


Water-JnsaSuble Organic ledme 
CoHipounii* fof Roenl- 
gfBPSWphr, 357 
Watet'MiscibW Vitamin A, 574 
Walet-Soluble Chlorophyll IJerffa- 
tivea, 626 
Ointment Sate, 5*5 
Organic Iodine Compound* for 
Roentgenography, 371 
Vitamin A (see WaJer-Muc'ble 
Vittmin A) 

WhooptiHt Cough V'acone. 502 
tV«H^ P»rtcesive», 626 
Wydase. 396 


y«a«. Dntausr {»«« KNR 

1952) 

yodoxiR, 214 

Zcphitan Chtondg, 75 
Zinadon. >03. 

Zin«x Bom Dressing. 615 
Zineasate Burn Dreauac. 61? 
Zinc CapryJatr, 60, B2 
Insolin Cryttils, 460 
Globiri, 461 
tVeCamine. 465 
PtroKide, hledicinal. 65 
Propionxte, 12 
Ueideeytenate, $6 
ZinebloniMesal. 55 
Ziitcundecate, 56 
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for signs of argyna, and the urine for albumin and casts. In all 
vaginal insufflation in the pregnant female, the physician should 
CTcrcisc every precaution to prevent positive pres'urc in the vagina 
because of danger of breaking the enlarged veins and intrcducing 
air into the vencus circulation 

Oosoge. — Concentrations of 1 to 2 per cent are used in the form 
of compound powder and vaginal suppositones. 

The compound powder is administered by means of an insubla- 
tor or other surgical “powder blower" The vaginal suppositorj 
containing 0 13 Gm. in a bcroglycerldc gelatin base is intended 
primarily to be used as an adjunct in the treatment of this conditioa 

WvETii Labosatomes, Inc. 

Powder Picregot Compound 1%: 5 Gm. bottles. 1 per cent silver 
picrate in purified kaolin. 

Vaginal Suppositories Pleragol: 0.13 Cm. silver picrate in a boro- 
gl>ccridc gelatin base. 

U. S iraaemark 421.318 

Nitrofuran Oerivafives 

The nitrofurans are substitution products of furan in which the 
S«nitro group is essential for their antimicrcbial actml> . Depending 
largely on their concentration. the> are bacteriostatic or bacteri- 
cidal, probably through inhibition of enzymatic oxidative processes 
Their bacteriostatic activity apparently results from a rcver.ibic 
inhibition of enzymes concerned with the dissimulation of pyru- 
vate Ihc mechani<m of the bactcncidal action is unknown In 
vitro, it is fairly difficult to develop bacterial strains that are re- 
si-tant to nitrofurans When such resistance occurs, it is of a 
relatively lew degree Cross resutance has been observed to seme 
other 5-n tro-2-furaIddiyde derivatives but not to chloramplienicol. 
Induced bacteiial resistance to suliatliiazolc, penicillin, chlortetra- 
cyclinc or streptomycin does not appear to entail resistance to the 
nitrofurans Prolonged exposure to thc«c compounds may produce 
Sensitization in some patients 



The structural formula of nitrofurazone may be represented as 
follows. 




^Afficof froperii'er.— Nitrofurazone Is an odorless, lemon-yctlow, 
crystalline powder, which turns browni-h black on heating and 
decomposes between 336 and 2-(0*. It is nearly tasteless but de- 



